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APPENDIX A-1
MAGNETIC (TOTAL FIELD) MEASUREMENTS

INTRODUCTION

The magnetic method is a versatile, relatively inexpensive, geophysical explo-
ration technique. Magnetic data can be acquired on land or water, or in the
air. Aeromagnetic surveys and deep water marine studies are commonly used as a
reconnaissance tool for evaluating hydrocarbon prospects. Land-based or
coastal water marine magnetic surveys are usually done for evaluating shallow
geologic structures (e.g., shallow mineral deposits) in detail. Such surveys
have also been used successfully in locating manmade features; for example, in
archeological prospecting.

More recently, the focus of national attention on the hazardous waste problem
has prompted routine use of magnetometers for locating repositories of buried
(drummed) wastes. Locating and quantifying these materials is essential to any
remediation effort, and magnetometer surveys can provide an extra measure of
safety to those personnel involved in the clean-up activities.

EARTH MAGNETISM

Although the origin of the earth's magnetic field is not well understood, it is
known that the earth behaves magnetically, as if a large bar magnet were
located near its center. The axis of this "magnet" is oriented at a small
angle, which produces the differences between "true" north and "magnetic"
north. The angle is called the declination. The lines of magnetic force are
nearly horizontal at the equator and nearly vertical at the poles. The angle
between these lines of force and horizontal at any point on the earth's surface
is known as the inclination.

The strength of the magnetic field also varies over the surface of the earth,
and is stronger at the poles than at te equator. The strength of the field is
approximately 60,000 gammas at the poles and 30,000 gammas at the equator
(where 1 gamma = 0.00001 Gauss).

The earth's magnetic field (sometimes referred to as its "ambient" field) is
modified locally by both naturally occurring and manmade magnetic materials.
Two types of magnetization contribute to this: induced and remanent. Induced
magnetization refers to the ability of a material to act as a magnet itself,
thereby enhancing the ambient field. The more the ambient field is enhanced by

a material, the greater is the "magnetic susceptability" for that material.

Remanent or permanent magnetization often predominates over induced magnetiza-
tion in igneous rocks and metals. (Remanent refers to rocks, whereas perma-
nent refers to metals). Remanent or permanent magnetization is produced in
materials that have been heated above the Curie point, allowing magnetic
minerals to align with the earth's ambient field before cooling. The remanent
field direction is not, in general, parallel to the earth's present field. It
may, in fact, act in the opposite direction. The remanent field combines
vectorially with the ambient and induced field components, and any quantitativeI

I
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interpretation of magnetic data should consider this if such information is

available.

INSTRUMENTATION

Although many types of magnetometers are available, by far the most widely used
is the "proton precession" type. This device utilizes the precession of
spinning protons of hydrogen atoms in a sample of hydrogen-rich fluid (i.e.,
kerosene, alcohol, or water) to measure the total magnetic field intensity.

Protons spinning in an atomic nucleus behave like tiny magnetic dipoles which
can be aligned (polarized) by an external magnetic field. The protons are
initially aligned parallel to the earth's field. A second, much stronger
magnetic field is produced approximately perpendicular to the earth's field by
introducing electric current through a coil of wire. The protons become
temporarily aligned with this stronger field. When this stronger field is
removed, the protons tend to realign themselves with the earth's field, causing
them to precess about this direction at a frequency of about 2,000 Hz. The
precessing protons will generate a small electric signal in the same coil used
to polarize them, with a frequency proportional to the total magnetic field
intensity and independent of the coil orientation. By measuring the signal
frequency, one can obtain the absolute value of the total earth's field inten-
sity to an accuracy of 1 gamma or better. The total magnetic field value
measured by the proton precession magnetometer is the net vector sum of the
ambient earth's field and any local induced and/or remanent (permanent)
perturbations.

FIELD TECHNIQUES

In the field, the operator should avoid any source of high magnetic gradients
(e.g., powerlines, buildings, or large iron or steel objects). The operator
should also avoid carrying any unnecessary metal articles. Magnetic stations
are established at intervals that reflect the nature of the survey and the
magnetic gradients encountered.

At hazardous waste sites, a typical "rough" reconnaissance grid might start out
4 at a 25-foot interval, and would be closed down to 3 or 5 feet in areas where

fine detail is desired. Base station readings should be taken frequently
(every 30 to 60 minutes) to provide a check on diurnal variations and magnetic
storms that may occur during a survey. Typically, diurnal variations will not
exceed a few tens of gammas, but magnetic storms may produce changes in the
earth's field of thousands of gammas in a short period of time (the order of
hours). If survey requirements dictate, it may be prudent to establish a
continuously recording magnetic base station to accourt for diurnal variations.
If a magnetic storm occurs, survey operations should cease until the storm is
over.

INTERPRETATION

For typical manmade iron or steel objects, one may quantify estimates for the
approximate depth of burial and the amount of metal which produces an observed

.
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magnetic perturbation (or anomaly). The size of the anomaly (T) can be
expressed as:

T = (M)/(r)n

where "M" is the magnetic moment of the source, "r" is the depth to the source,
and "n" is a measure of the rate of decay with distance (n = 3 for a dipole
source and 2 for a monopole source).

Assuming a dipole source, the weight of a metal object (in pounds) can be

expressed by the following relation:

Weight = ((T)*(r)')/(M)

where "M" is the magnetic moment per pound of iron and varies from approximate-
ly 175 to 1750, "r" is the depth in feet (below the sensor), and "T" is the
anomaly amplitude in gammas.

The depth, "r", of a magnetic source can be estimated by a number of tech-
niques, but perhaps the simplest is by the "half-width" rule. This states that
for simple anomaly sources, the depth to the center of the anomaly is equal to
the "half-width" of the anomaly. The half-width is the horizontal distance
between the maximum value of the anomaly and the point at which the value is
one-half the maximum value (Figure A-1).

A further refinement in magnetic studies is permitted with the addition of
vertical gradient measurements. This involves the simultaneous acquisition by
two sensors of two values of the total field. The sensors are mounted on a
staff that is held vertically during a measurement. A known distance (commonly
one-half or one meter) separates the sensors on the staff. Vertical gradient
measurements tend to be more sensitive to the presence of near surface metal
objects than total field values alone. There are commercially available
magnetometers that record field data in an internal memory which can be
"dumped" onto a personal computer at the completion of field activities. These
instruments can record the total field value, the vertical gradient, the time
and date of the measurement, and the station location (input by the user), as
well as a number of parameters which permit an evaluation of data quality.

The vertical gradient data obtained during the present study are presented as
Figures A-2 through A-19. The reader is referred to the main text (Section
5.0) for a discussion of the interpretation and results of these data.

1



DEPTH CALCULATION/ METAL QUANTITY
FOR TOTAL FIELD MEASUREMENTS:

(MAXIMUM INTENSITY)

X12 HALF-WIDTH l
--- (BACKGROUN D

INTENSITY)

Z =DEPTH OF BURIAL

1F MAGNETIC SOURCE

T MAGNETIC ANOMALY INTENSITY

=MAXIMUM ANOMALY INTENSITY MINUS BACKGROUND iNTENSITY

M1 -I

-Mfps - 1.75XIO 2to 1.75 xI10

'3 0( to 2) r

where "Mfps" is the magnetic moment per pound of iron and "r" is the
distance between the magnetometer sensor and the object (the depth of
burial) 'T' is equal to "r" minus the height of thi sensor above the ground.

DEPTH CALCULATION FOR GRADIOMETER MEASUREMENTS

- nT
7T

where "n" is the "follff" factor and generally varies from I to 2, depending
on the magnetic source, "r" is the separation between the midpoint
between the two sensort and the object.

MAGNETOMETER DATA INTERPRETATION
FIGURE A-1
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APPENDIX A-2
TERRAIN CONDUCTIVITY MEASUREMENTS

INTRODUCTION

Terrain conductivity surveys, also referred to as EMI (electro-magnetic induc-
tion) surveys, have traditionally been used in mineral exploration for tracing
conductive ore bodies (i.e., massive sulfides). More recently, conductivity
surveys have been widely used for tracing conductive contaminant plumes in
groundwater. Leachate from municipal landfills tends to be much more conduc-
tive than naturally occurring groundwater. Accordingly, the shape, extent, and
relative impact of a plume can be studied with terrain conductivity surveys.
Such surveys have also been successfully used in studying some organic contami-
nation in soil and groundwater, since the conductivity of most organic chemi-
cals is much lower then naturally occurring soils and groundwater.

Because the instrument never comes in contact with the ground, data acquisition
is more rapid than conventional, galvanic, earth-resistivity surveys. However,
quantification of conductivity data to yield a layered-earth solution is more
difficult than with conventional earth resistivity.

INSTRUMENTATION

Two popular instruments used in terrain conductivity surveys are the EM-31 and
EM-34-3, both manufactured by Geonics, Ltd., in Mississauga, Ontario. These
instruments, which have proven to be rapid-reconnnaissance exploration tools,
are used to assess the conductivity values for soil and rock materials.

Simply stated, the instrumentation, which consists of a transmitter and receiv-
er, operates in the following manner. The transmitter is energized by an
alternating current that produces a magnetic field, designated as the primary
field, Hp. This artificial magnetic field induces small electric currents to
flow in the earth which, in turn, produce a secondary magnetic field, Hs. This
secondary magnetic field is complexly related to the transmitter/receiver
separation and to the operating frequency of the transmitter, both of which are
selected by the operator. The ratio of the secondary field to the primary
field (Hs/Hp), under conditions that are commonly fulfilled in the field, is
linearly proportional to the terrain conductivity. It is the ratio that is
sensed by the receiver and converted into conductivity values in units of
millimhos per meter. Although it is difficult to define the thicknesses and
"true" conductivity of individual subsurface layers, the instrument measures
very precisely the "apparent" conductivity of a volume of underlying earth
materials. The apparent conductivity value is comprised of the sum of the
contributions from each layer that is "sampled" by the transmitter-receiver
array. The volume (and therefore the depth) of earth materials sampled in-
creases with increasing separation between the transmitter and receiver. The
separation is fixed with the EM-31 (3 meters), but is operator-selectable with
the EM 34-3 at 10, 20, or 40 meters.

Each instrument can be used in either the horizontal dipole or vertical dipole
mode. Selection of the operational dipole mode depends on the depth of

I
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sampling desired, and the desired sensitivity of the instrument to materials at
various depths, relative to the transmitter-receiver coil separation. Table
A-1 shows the relationship of effective depth of'exploration.

INTERPRETATION

The relative response of the instrument to materials at various depths can be
estimated by examining Figure A-20, which shows a comparison of the relative
responses for vertical and horizontal dipoles. The vertical axis describes the
relative contribution to the secondary magnetic field, arising from a thin
layer at a given depth, z. The horizontal axis shows how this response varies
as a function of the ratio (z/s), where "z" is the depth of the thin layer
described previously and "s" is the transmitter/receiver separation.

Figure A-20 demonstrates that in the vertical dipole mode, the contribution to
the secondary magnetic field from near-surface materials is very small, but
reaches a maximum at a depth "z" of approximately 0.4*s. The contribution is
significant, although diminished, at a depth of 1.5*s. This depth represents
the effective depth of exploration in the vertical dipole mode (Table A-l).

In the horizontal dipole mode, the contribution to the secondary magnetic
field, arising from near-surface materials, is a maximum and decreases with
increased depth. The contribution is also significant at a depth of about
0.75*s. This depth represents the effective depth of exploration in the
horizontal dipole mode (Table A-l).

The terrain conductivity data acquired during the present study are presented
in Figure A-21. The reader is referred to the main text for a brief discussion
of these data.



TABLE A-1

TERRAIN CONDUCTIVITY IIEASUREHENTS
EFFECTIVE DEPTH OF EXPLORATION

Instrument Coil Separation Vertical Dipole Horizontal Dipole

EM 31 3m 4.5m 2.25m

EM 34-3 10m 15M 7.5m
20m 30m 15m
40m 60m 30m
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APPENDIX B

BORING LOGS AND INSTALLATION DETAILS

B-i SOIL BORING LOGS (INCLUDING PEIZOMETER AND
MONITORING WELL INSTALLATION DIAGRAMS)

B-2 ROCK CORE LOGS
B-3 MONITORING WELL INSTALLATION SHEETS
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APPENDIX B-i

SOIL BORING LOGS (INCLUDING PIEZOMETER AND
MONITORING WELL INSTALLATION DIAGRAMS)



INSTALLATION RESTORATION PROGRAM _BORING NO. JTB-100

CLIENT STEWART AIR NATIONAL GUARD BASE PROJECT NO. 5139-01
CONTRACTOR EMUPIRE SOILS INVESTIGATION DATE STARTED 8/13/87 COMPLTD. 8/14/87
METHOD . CASING SIZE 4"1 I.D. HNU TIP 10.6 PROTECTION LEVEL 8 C .Q
GROUNDEL 433,9 SOLODRILLED 45' ROCK DRILLED FT BELOW GROUND 56

LOGGEDOBY J . ruhr CHECKED BY FFB DATE 11-10_87

jg BLOWS16-IN

SOIL/ROCK DESCRIPTION 1
0- -- 25 N - -

Bkg S-1 X . Silty Sand Brown silty fine sand & 0 16 282 X3 5
Topsoil & topsoil, organics,gravel -0
Ablation fill material, dry, * 0~S
Till loose to moderate dense. o', ~

5 Sandy Silt Brownish grey fine sandy~
S2 I Basal Till silt with some gravel, 24 0:-1,100-8-5

widely graded, moist, V L
very dense basal till. A j ____

10 s-3 1Grey fine sandy silt .

with trace gravel, widel3 3. 7 1.20.1; -4760.117
graded, moist, dense to A. ML
very dense basal till.

15 5-4 0 Grey fine sandy silt *

with little to some A .2'4100
gravel, widely graded, 4 ML ___

moist, very dense, basal A,
till. *b

*ML

4A'

5 S-6Grey fine to medium
25 s6 0sandy silt with little .. 00.

to some shaley gravel, b
widely graded, moist, *

very dense basal till. AM

30 S-7

..- ML

5 18 - ML ~

_______________________________________ E.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-100

CONTRACTOR EMPIRE SOILS INVESTIGATIONS DATE STARTED 8/13/87 COMPLTD. 8/14/87
METHOD Soun casino CASING SIZE 4"1 .D. HNU TIP 10.6 PROTECTION LEVEL B C Q
G6ROUND EL 43.9 SOIL DRILLED 45.6' ROCKODRILLED 10 FT BELOW GROUND 55.6
LOGGED BY - ruat CHECKED BY FR DATE 1-10-87

Uj BLOWS/B-IN

L _ SOIL/ROCK DESCRIPTION N061
4 Bkg, S-9 Sandy Grey fine sandy silt with LU

Silt little clay, trace gravel. ~a ML
Clay structure has thin .

laminations. Widely graded,~
moist, cohesive medium dens(A

45 -12 45.6' to dense.I
Shale black, dark grey extremely 184

weathered shale, Fe staininE--
on fractured surfaces,
thinly bedded. ____

50- Roller bit 45.6' to 55.6'

55-

B.0.B. 55.6' I.______
60-

us T Vp on ILI WKI meE.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-l11

CLIENT STEWART AIR NATIONAL GUARD BASE P~RCJECT NO. 5 139-01 1
CONTRACTCR EMPIRE SOILS INVESTIGATIONS DATE STARTED 8-4-87 CCMPL ID. 8-7-87

M ,ETHOD HSA/Spin casing ICASING SIZE 4", I.D. HNU TIP 10.6 PROTECTION LEV/EL 8 C D

GROUND EL 43.4ISOIL DRILLED 37.7 ROCK DRILLED 8.8 FT BELOW GroUND 46.5'7

LOGGEDBY S. Pnte CHCKD DT 11-10-87 1 Paa I of 2

Uj UjL) o d = 3LCWSi6-:N
C C) U.

t SC1LRCCK DESCRIPTION - ~ RQD0/%

Bk 9 SIX4 t Fine Sand Light yellowish brown witl 0 I 8 60
-A

Fill & grass roots, loose dry 0..

Ablation uniform; over very fine & .*~

Till with little coarse sand , *O

trace gravel
S-2 6183167

- mIe Sand Olive brown, silty, trace ,. I~t67
Basal clay 2' coarse sand & A ...............

Till r~vcA, very dense, dry, A
9g j graded A SM _____

10__
10 s-3 Olive gray with fine to j.5 ~ 6

medium gravel, fine to Ai* . . . ...

coarse sand, some clay, .... ......... ...

moderately plastic, very b

15firm, moist 'k.

A

20- AA 86~
s-5 As above with more fine ____________

sandI

46

25-
s-6 h 4 3 -106/0. 4

A .

30 S7 PAAs above with little clay, qO'~ 0/~

low plasticity, moist, a
very hard A/ £A

S-3 As above but mixed with . .0 /0 2
weathered shale fragments I

71

R-ltfi Shale e ,
- -- ~lda a on, cleavage -

40-11 1 7t 7-
11 U0n 1)41 WPA. U SPLIT SPON F6A E.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-101

CLIENT STEWART AIR NATIONAL GUARD BASE PROJECT NO. 5139-01
CCNTPACTCR EMPIRE SOILS INVESTIGATIONS DATE STARTED 8 4 7 CMPLTD. 8/7/87
'METHOD HSA/Soun casing ICASING SIZE 41, I.D. HNU TIP 10.6 PROTECTION LEV/EL 8 C0

GEROUND EL 437.64 (SOIL DRILLED 37.7' ROCK DRILLED 8.8' FT SELOWGROUND 46.5

LOG-ED By S. Pjinet CHKDB DT 11-10-87 I Page 2 of 2

'j U~) w -
_1 wj ULC'NSi6-iN -c
*Cd - Co g C; or u

- iSCILRC~K DSCRIPION 0 1 2 RQD */
'___0 __ _ _ __ _ _ __ _ _ _4 o So 340

R-1 Shale Medium gray, well cleaned @
450, staining on cleavage -

surfaces, very broken;

R-2 Sandstone interbedded with. .

shale at 42.6 to 43.3-

B. . . @ 46.51 ........ ........

50 I _ _

........ ... ... ..
........................... ...... . ..

rrOWALL~~ ~ ~ ~ ____PON 
F =9EC ORA O



INSTALLATION RESTORATION PROGRAM BORING NO. jmw-loi
CLIENT STEWART AIR NATIONAL GUARD BASE (PROJECT NO. 5 139-01

CONTRACTOR EMPIRE SOILS INVSTGATjN DATE STARTED 8- 7 -87 COMPLT. 8-10-87

GROUND EL 437.83 SOIL DRILLED 32.5 ROCK DRILLED 0. 2 FT BELOW GRCUND 32.7

LOGGEDOBy T. Lon Iley CHECKED8Y FFB DATE 11-10-87
> ~- -c n <i

% , 0Y BLCWS;6-;N .

>k 0

for soil/rock description *c

10 0

15 I

A

4 7

20-.A (-..

1.4

25-

A.'
30 I

S-1 MY Analytical Sample JMWI013I1

B.0.B. 32.7I

* U.Thill WLL Sai' ITSPOON III ROK.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-102

CLIENT STEWART AIR NATIONAL GUARD BASE PROJECT NO. 5139-01
CONTRACTOR EMPIRE SOILS INVESTIGATIONS DATE STARTED 8/1 7 CMLD /38

METHOD Spun Casing CASING SIZE 4"1 I.D. HNU TIP 10.6 PROTECTION LEVEL B C Q
GROUNDEL 427.62 SOILDAILLED 51.61 ROCK DRILLED 10' FT BELOW GROUND 61.6'
LOGGED BY j.I Urguhart CHECKED By FFB, DATE 11-10-87 1

>- LU ~-5-Cn cn
Lr cc 'W! C 0cn W

C.)) U 0 Ic BLOWS/6-IN c

< jSOIL/ROCK DESCRIPTION __

B S _- X Sandy Silt Brown with organics, SM 7 12. 1719*29-
Topsoil loose, over brownish gre,~

& Ablation fine sandy silt, trace
Till gravel, trace coarse c

5sand, widely graded, dr ....
loose

0

10 ........

Silt Brownish grey silt with ML
Basal trace fine sand, some ......

S-2 ~' . Till gravel, widely graded, A W_______ 701.j

slightly moist, very
t-dense basal till -

Analytical Sample JTBlO2l2O1 ..A

Silt Dark grey silt with tracc
S3Basal fine sand some gravel, &:N,

Till widely graded, moist, .*.........

25- S-4 .1 Gravelly Dark grey silt with 225 64101
Silt trace fine sand much A ML _____

Basal gravel, moist, very L
Till dense, basal till .

-5Dark grey silt with trace . 5 70 :8lt00,'151
3o- s-5fine sand much gravel. 00 ML

Isolated light grey clay
lenses, moist, cohesive ,IA0
plastic, very dense, 0
basal till-

35----.-~
Silt Brownish grey silt with

Silt trace fine sand, little A4 5

clay, some gravel. Moist*,a.? L

40 - -very dense, basal till .-b9 -

W TIM WA SoSIOU SPM RnF=KE.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-102

CLIENT STEWART AIR NATIONAL GUARD BASE PROJECT NO. 5139-01

CONTRACTOR EMPIRE SOILS INVESTIGATIONS DATE STARTED COMPLTD. 8/13/87

METHOD Spun casing CASINGOSIZE 4", 1.D. NTI106POEINLVL8C0

GROUNDEL 427.62 SOIL DRILLED 51.6 ROCK DRILLED 10' FT BELOWGROUND 61.6'

LOGGEDDY J. Urquhart CHECKED BY D ATE 11-10-87

> -3 >-Cfl eD
0 C BLOWS!6.IN .I

?SOILIROCK DESCRIPTION
-a - Cr__________ Cn U. N

Bkg I Gravelly Brownish grey silt, trace &S.1

S7NSilt clay, trace fine sand,
-7(Till) much gravel, widely graded :4,*- ML 1452550180105

moist, very dense, basal A
till .... .... .....

MLK.

50 ~51.6' 1  I_
S-9 ENShale Dark grey shale, highly .... &.0....

weathered, friable, thinly- ...

5-Roller bit 51.6' to 61.6'r:

* -- -- -B.0.B. 61.6'

65-

_________________________________________E.C. JORDAN CO.



CONTRACTOR EMPIRE SOILS INVESTIGATIONS DATE STARTED 8/ 12/87 CMPLTD. 8/14/87
METHOD~pin casing/coring CASINOSIZE 4"1 I.1. HNU TIP 10.6 PROTECTION LEVEL B C D

GROUNDOEL 432.54 SIL DILLED 411 ROCKODRILLED 10 FT BELOW GROUND 51.4'

LOGGED BY T oilv CHECKED BY DF 7ATE 11-10-87

>. W AU

Uj Lc BLOWSB-IN
.a.Lo. 60 or E

n- 8 SURKDESCRIPTION RQ N

Bkg S-1 ABkg grvl rloe v~Sandy Silt Tan fine sandy silt, *ML/ -8- 335010.0
Over trace coarse sand, trace 0. M ____1_ .

Silty Sand tan gravelly, silty sand!
Fill & Ablation
Till ..

5-Sl Brown, trace gravel, -A,____ .J -
S-2 Bkgsand trace clay, well graded, 163037:6.

Basal damp, non-plastic, very ~ S
Till dense, massive structureV

Analytical Sample

10- .213O 26' 22 3375::57

s-3 Bkg While tni-coning, water .......A...........
~ A'return turned grey at....

13'. A

15 '.1:63
Sandy Silt Gray, trace fine gravel, Ai*A2. a76

S-4 Bkg non to slightly plastic,A-A-----------
evenly graded, dense, A ML

damp

5 -5 .1,Bkg As above but appears ....... . ......

-like weathered bedrock, ..
-very dense, damp, '.

cemented till, trac
25 ~~gravel is all gray shale 390
S-6 Bkg As above but with little i

sand

30- . I aA

S-7 Bkg Gray, trace coarse sand,'
trace gravel, trace clay bb

dense, non-plastic, damp

35- S-8 very wboelse, but aroun -
kg "lense of very well r. saoe u ruda

San Yllois-brown th-:1!
40.- - Silty oSand sha1 in SM-I

am

*UN rmw .smauTSPoG 116111(
E.C. JORDAN CO.



* INSTALLATION RESTORATION PROGRAM _BORING NO. JTB-103

CLIENT STEWART AIR NATIONAL GUARD BASE JPROJECT NO. 5139-01
CONTRACTOR EMPIRE SOILS INVESTIGATIONS DATE STARTED 8/12/87 COMPLTD. 8/14/87
METHOD S in casine-corinzCASINGSIZE 411 I.D HNU TIP 10.6 PROTECTION LEVEL 8 C .1.

GROUNDEL 432.54 SOIL DRILLED 40' ROCK DRILLED 11. 4' FT BELOWGROUND 514'_
LOGGED ByT Loni.e CHECKED BY FFB jDATE 11-10-87 _ _________

L ~ Cc. BLOWs/6-IN I-c
C.) T.CC 0 -

~ 0. SOILIROCK DESCRIPTION

I- -- -Extremely weathered bed AA -k

rock, water return is
brown

45- 1-l Bkg Sand & Brown, trace gravel, *. Lk
-Silt very dense,wet; few _____

(Weathered distinct brown mottles; ................
-11 BkgRock) weathered rock ~ .___S-11 #- BkgBlak &brown w/little

5-12m e~ Bkg clay, moist, lensoid, ..o ......
50- very hard F'~

- - - -- - - B.U1B7@ 51.4' Solid Rock..-

55--

LI rpmH? WALL SO SPUT SPOON R0 ROCKC E.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-104
CLIENT STEWART AIR NATIONAL GUARO BASEI PROJECT NO. 5139-01

CONTRACTOR EMPIRE SOILS INVESTIGATIONS DATE STARTED 8/11/87 COMPLTD. 8/12/87

METHOD Spin casing-coring CASINGSIZE 4" I.D. HNU TIP 10.6 PROTECTION LEVEL B C D

GROUNDEL 43,.4 SOIL DRILLED 27' ROCK DRILLED 1O' FT BELOW GROUND 37.0

LOGGEDBY T. Longley CHECKEDBY FFB DATE 11-10-87

<i "" BLOWS/6-IN
:or

-C L"o -1 SOL/ROCK DESCRIPTIONRQ N
B g Silty Sand Brown w/roots, moist, SM 66074 4913

S-1 A Topsoil loose, over tan silty .* ' .--*i *

" & Ablation fine sand, trace gravel, '

Till trace coarse sand, dry, • "
. loose - hit rock @1' . .i i

5--

- Poor recovery of wash- 1, 41 . .
S-2 angular coarse sand, ....... ........

gravel - rock stuck in
drive shoe

t0 Sandy Silt Brown, trace to little 4 ." "
-3 Basal coarse sand, trace ML 2213622 .40 58

Till gravel, widely graded,non-p a st.c da p ,...... ........ ....... ...... .non-plastic, damp,

massive, very dense till,.

I-- Fine Sandy Gray, trace to little ,. '. ML . IL7'17 42
S-4 Silt coarse sand, trace . I I

gravel, widely graded,
non-plastic, hard, damp, 'A.

massive till

20 34',44724 .23 71S-5 06 0 .i

25 24.5' Bedrock . -

5 -6 Shale & Shale is dark gray to
Silty Sand black, gravelly in size,highly weathered w/littl'
(Weathered brown silt. This is over --
Bedrock) dull yellowish brown
Shale silty sand, damp, very 10 %',

-1 dense.
0 "Black to grayish black,

very broken w/numerous -------

R-2 & randomly oriented .
joints & fractures, 0 1

R-3 0 crude bedding @ 550 to -

35 core axis.

--- Roller bit 34.31' to 37' - 2_

40.u. Jb....I -
W 7IM WLL SoPTUPOON As E.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-105

CLIENT STEWART AIR NAT1IONAL GUARD BASE PROJECT NO. 5 139-01
CONTRACTOR EUME SOILS INVESTIGATIONS DATE STARTED 8/7/87 COMPLTD. 8/10/87

METHOD Spin casin2-coriniCASNGSZE 4"1 I.D. HNU TIP 10.6 PROTECTION LEVEL B C D

GROUN4DEL 392.69 SIL DILED ROCK DRILLED FT BELOWGROUND 38.0
LOGGEDBy T. Longleyt CHECKED By FFB DAE1108

wL 0-~ Un

EEC6 j W UjSOILIROCK DESCRIPTION N L

_Bkg S-1 Sandy Brown to tan fine sandy 0.. SM- 1160 .
Silt silt with some gravel and i ML

roots, dry, loose, sub-
rounded gravel ..-..

Cobbles ...........
5- Trace of fill over ablation till

Slty Tan gravelly silty sand, *SM- 1.91.15J. 11'/.'YQ..2
S-2 4. Sand & mottled, firm to dense, G

Gravel moist, massive structure, *.

10- subrounded gravel ________

Analytical Sample JTB1050701

Yellow to olive silty sand .-....... ...
s-3 and fine gravel, trace ca M 22:15

dense to very dense, * G

15- slightly moist .

Basal Till 4...8; )0 2

20 Color change to grayish black A

Grey-black gravel, some .. 06 -

silt, very dense, slightly 4 6. SM
moist (weathered shale :* GM Zee

R-2 fragments and till)

25-

4Probably Top of Rock
R-3

- Roller Bit to 37.0'

30

35

R-4 B.0.B. @ 38.0' 0016

40.- -

* U.~IN~L E C. JORDAN CO.- j

.......*Cored cobbles; not boxed



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-106

CLIENT STEWART AIR NATIONAL GUARD BASE IPROJECI NO. s139-01

CONTRACTCR EMPIRE SOILS INVESTIGATIONS DATE STARTED 7 /30/87 -CCMPLTD. 8/4/87
M'.ETHOD HSA/Rock core ICASING SIZE 4. 25" HNU TIP 10.6 PROTECTION LEVEL 8 C Q I
GROUND EL 386.97 jSOIL DRILLED 19.5' RO CK DRILLED 10.5' FT BELOWGROUND 30.0

LOGGEDOBY S.Pnte- CHECKEDOBy FFB DATE 11-10-87 Paz I oE I

,j U 0 < c ~ BLCWSd6S-;N

"j')SOILROCK DESCRIPTION C a RQD *7.o _
_____~~C (n__ __ _ _ __ _ _ E.cU. 20 akodi.

Bkg S-1 Sandy Silt Grayish orange, dry, 00 -0 z 7 1115
Topsoil over loose, little gravel '00
Ablation Till b_

........
-0

5- 5-2 Gravelly Grayish orange, dry, 1231 30/14
Y Sand medium dense * 0 SW

Analytical Sample....................

aI .0
10-Sn *S-3 SadGrayish orange w/silt 4o 0 ML 1118 13:

laminate, trace grave rqO;
moist, mottled, mediun(. .....
dense. -

15 S4Sandy Silt Olive brown, little
15 S-4 Silty Sand clay, moist, medium ~ _ ____

BStal d sti /over silty fine L5:1233
Baslsand little gravel

(shale) taecay, ~ ______

dryy meaium dense~any
?. lvySl live brown, some shalE Lhl: 60100/0 1j

2o 9. L-. Bedrock- rpafpept5~~.v __

20Shale Myd ungrqZ, cloaely

R-1 1 staining on c ?eavage
surfaces, few calcite
inclusions, subtle
bedding parallel to
cleavage at approx.-

25- R-245

- R-3

- B.0.B. @ 30.0'

*Urn fl M WAI. Se SPRH SPOON F6 AOCK E.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-107

CONTRACTOR EMPIRE SOILS INVESTIGATION DATE STARTED 7/30/87 COMPLTD. 8/3/87
METHOD Soin casing-corink CASINGOSIZE 40, I.D. HNU TIP 10.6 PROTECTION LEVEL B C JQ

GROUIND EL 34.79 SOIL DRILLED 10_a ROCK DRILLED 9.4' FT BELOW;OROUND 19.4
LOGGEDBY Hely CHECKEDOBy FFB DATE 11-10-87

BU LOWS/6-IN '

~ ~ SOILIROCK DESCRIPTIONN
0B gk s-1 Silty Sand Tan silty sand, trace . * SM 2791:161

(Colluvium) medium gravel & roots, o.&1*791
loose, brown moist

5-Fine Sand Brown fine sand, litti 0.
s-2 Ablation silt, trace medium -S

Till coarse $ravel, moist, 0
medium uense, mottled, .
slightly stratified o.

10- bilty Sand LUray silty sand, s SM-I 6' 9!2432 33
& Shale weathered medium-coarsM

shlegravel, moist G
cohesive -

-1(Top of rock 9.4') ..... .....

15 Black to grayish black ~..
R-2 shale, highly weathere ,,-10'/R61)

FeO staining, clay
seams and voids--

R-3 00

20-
B.0.B. @ 19.4'

A 25

30

40 A

* ' ' ~~B.C. JORDAN CO.- J



INSTALLATION RESTORATION PROGRAM BORING NO. JM~W-107

CLIENT STEWART AIR NATIONAL GUARD BASE IP-RCJECT NO. 5139-01
CCNTRACTCR EMPIRE SOILS INVESTIGATIONS DATE STARTED 7/30/87 CC-MPLTD. 8/3/87

METHOD 4.25" HSA CASING SIZE N/A HNU TIP 10.6 1PROTECTION LEVEL B C0

GROUNIDEL 364.14 SOIL DRILLED *21.0 ROCK DRILLED N FT BELOWGROLJNO 9.5
LOGGED By L. Healey ICHECKED BY FFB DATE ______11-10-87________

CC x 3LCWS6-;N

_____ ~SOIL'RCCK DESCRIPTION CE!___
!R ,I u.

_Bkg See log of JTB-107 for soil/rock .

descriptions.A
Analytical sample JMW-107 0401 s.0

taken from 4.5-7.5' 1

B.0.B. @ 9.5' ............ ... ...

....F ........ ...

*Note: Moved borehole location 5
times before boulder-free location
was found. 21' of soil drilled.

UorrWAL U11311WSPO AmFA=E.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. JTB-108

CLIENT STEWART AIR NATIONAL GUARD BASE PIROJECT NO. 5139-01

CONTRACTOR EMPIRE SOILS INVESTIGATIONS DATE STARTED 8/3/87 CCMPLTD. 8/4/87

'METHOD HSA/Corinz CASING SIZE 4.25"1 I.D, HNU TIP 10.6 PROTECTION LEV/EL B C .
GROUND EL 367.34 SOIL DRILLED 12.8' ROCK DRILLED 10' FT BELOWGROUND 22.8'
LCO3GEDDBY T . Lou ley CHEICKED 1Y FFB DATE 11-10-87

U0 < C.4O LCWS6-;N .

or U
to: tU C-SOILROCK DESCRIPTION z0 = RQD %

In -n . N L

Bkg S-1 Bkg Sandy Silt Dark brown to light brown O L 212 31 5..
Topsoil w/few Oistinct m~ttl e , A

da irip;vetc ______Over or z ontaL 0
Ablation ractures 4/bylonta 0

~ j~ll structureY0 . .

5- U~ravelly Tan & gry idely graded,
- s-2 kgn Silty San bri ht SM 4_ 3i kgSily andorng mottes, sfightly L

Basal P1 ast ic, moist, dense .................. ...
Till ....

10 As above but w/few, faint A,___
mottles

S-3 Bkg Agr efusal at 12.8' SM lio:to 7-14.*20.24 ,

Shale Blackish gray, extremely ... ~Z
broken with prominent .
weathering & sta ining on I ____

cleavage surfaces.-I
Cleavage surfaces are at . ~ -'

.660 to core axis

20- R-2

- IN I I - Have 1.5' slough in hole. .

B.O.B. @ 22.8'
25-I~

I I___

Li u Mm WALL S.SPUT SPOON F6 RC
E.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM jBORING NO. 14W-108

CLIENT STEWART AIR NATIONAL GUARD BASE IPROJECTINO. 5139-01

CONTPACTCR EMPIRE SOILS INVESTIGATIONS DATE STARTED CCMPL ID.
METHOD HSA ICASING SIZE 4.25" 1. D, HNU TIP 10.6 PROTECTION LEVEL B C .
GROUND EL 368O4IL DRILLED 12' ROCK DRILLED N. .A. F T BELOW GROUND 12
LOGGED BY T . Lon~lev CHECKED By FFB DATE 11-10-87

> .) .- n W
uJ~~0 uJ < BZ LCWSi6-;N

6 n or

5-Z.5 4'Z35 SCILROCK DESCIPTION ccQCD7O N

Bkg S-1 k g Silty Sand Brown, dry, loose, trac . L 6501
Topsoil & gravel, roots at top '* ______

Till .0

L .. ............

Analytical Sample JM1800

S2Silty Sand Brown, trace to little '. SM 17 .... 9 1 ...9 ...1 8
s2 Y Till gravel, moist to wet, hL~

firm, well graded w/few ~'A _

S-3 y ~~distinct yellow mottles h. 9116.
S-2 filled VOA jar, S-3 4 .
filled remaining jars &

- ------------ B.0.B. @ 12' .
15 I_ _ __ _ _

....... .. ...........

*UsTI WALL SoS SON F6RC E.C. JORDAN CO.



INSTALLATION RESTORAT1ON PROGRAM BORING NO. JTB-10

CONTRACTOR EMPIRE SOILS INVESTIGATIONS DATE STARTED 8/4/8 7 COMPLTD.

METHOD H.S.A./Spin casinCASING SIZE 4"1 L.D. HNU TIP 10.6 PROTECTION LEVEL 8 C 0
GROUND EL 371.72 SIL DILED 10. 4 ROCK DRILLED 9~ FT BELOWOGROUND 19.4
LOGGEDBY T. Lon iey CHECKED By FFB DAE 11-10-87
Bkg = B rud w U -'>- Co cn

CoSOILIROCK DESCRIPTION 0r

Bkg S9 qBkg Silty Sand Dark brown to tan, trace. .0 SM!1 3/ 121
over gravel, dry loose; top- 10, ML

Sandy Silt soil over blocky 0
Tostructure w/ oxidation .08

yj o lto~tii n ped faces .

5- 5-2 gBkg Silty Sand Yellowish brown, trace 12301.
Till to some gravel, very

dense, dry to damp,.......
widel ugraded, massivestru ure, distinct . .~
mot ies, auger ret usal

at -sin casing____
10- 10.4' Bedrock g___

Shale Gray, thinly laminated, =C
A

R1medium hard, very broken
much oxidation on _____

fracture faces

15 -..... ....

R-2........

Roller Bit t8.5 -19.4

20B.0.B. @ 19.4'

U. rm W" SL SPI SPON n E.C. JORDAN CO.



INSTALLATION RESTORATION PROGRAM BORING NO. mw-lo9
CLIENT STEWART AMR NATIONAL GUARD BSASE )PROJECT NO. 5139-01
CONTRACTOR EMPIRE SOILS INVESTIGATIONS DATE STARTED COMPLTD.

METHOD Spin casina CASINGSIZE 4"1 I.D. HNU TIP 10.6 (PROTECTION LEVEL B C ..Q..
GROUNOEL 372.02 SOILODRILLED i' ROCK DRILLED NA FT BELOWGROUND 11.0

LOGGEDBY T. Lon 1e CHECKED By FFB DATE 11-10-87
Bg - Back round -u j5- 0 a)

m 'u SLOWS16-IN

< Lu or -
a SOIL/ROCK DESCRIPTION xRQD % t

BgSilty Fine Dark brown topsoil wI 0..O 7 9i 2132 30A
-BgSand roots, moist, firm ove (35 -1 B0kg Topsoil & grayish brown silty S

/ Till fine sand w/trace to 0
little gravel, dry, .......0....
dense w/many distinct .

orange mottles0

5- Silty Sand Olive brown (sand is
Bg Till fine to coarse) well Sm 1:31; 2411 155

S-2graded, dense mo'ist; ......
gravel zone at 6'; many
distinct reddish brown.
mottlesI

Analytical Sample JMW1O905Ol

Silty Sand Yellowish brown gravell )
& well graded, trace clay SM _______

Wahrd moist, dense, over bla kb

10- Rock & brown weathered _____

S-3 -- shale, prom. ox. dense 12i1:1:

- - -- -B.O.B. @ 11'

15-

I- -

J * HW~. ~UI~ rnmocKE.C. JORDAN CO.



C INNATALATO RESTORATION PROGRAM BORING NO. JTB-110
CLIENT SEATAIR NATIONAL GUARD B3ASE IPRCJECT NO. 5139-01COTRCTC EPIESOILS INVESTIGATIONS DATE STARTED 7/29/87 CC-MPLTD. 7/29/87

NITO S CASING SIZE 4" HNU TIP 10.6 TPROTECTIONLEL C
GROLNOE 36.34SOILODRILLED 18.9' ROCK DRILLED 7.31 FT BELOWGROUND 76.2

LOGGEDDBY J. Urquhart CHECKED BY fF DATE 11-10-87

W~4 V~~l) C
-C Y. =~ LCWS.6-;N

- uSCIL'ROCK DESCRIPTION CrN
a CE 20 4* eg

Bkg S-1 X 14Bkg Sandy Silt Gray brown, little toML 572 7 6
some gravel, dry, loose

5- 0..
ity Fine Gray to brown, trace Silt ~A

S-2 1 Bkg Sand little gravel, loose to .......... M....... 1-11171428
x Ti'll dense, dry

S- 11Bk ilySand Dark gray, trace gravel, 6.. &* 7'66
loose to dense, dry ........

Till '
- S-4 ikgSM 11i37  6:1i 9

15 - & A,.........

8.9'

20 thinly laminate u
R-1 1 soft, broken to very

broken, slight to mnoderate
weathering with many*
fracurs cl vage is
par .iiL be din @
Agroxirna ely 0

severely weathered
25- R-2

B.0.B. T=Z.2

30

T

U-rrwp" .3111ftpax nn=E.C. JORDAN CO.



APPENDIX B-2

ROCK CORE LOGS



VISUAL IDEN11FICATION OF ROCK CURES

SHEET 1 OF 2

Project No. 5139-01 Project Name Stewart ANGB Bor1ng No. JTB-01

Logged By S. Pinette date 8-6-87 Protection Level D

S Core Diameter NX (z 21f) Core Run No. R-1 Depth 37.0 ft to 41.5 ft. (4.5)

Core Recouer 3.5 ft. ROD 0 Core Quality Very poor

~RE .3 F?.
REc:vERY (M,) COE RECOV-RY ROCK DESCRIPTION AND IDENTIFICATICN

O: Upper 0.7' (37.0'-37.7') is

Soil - Till olive grey till mixed with medium

grey shale fragments.

S A
remainder of core is medium grey

Highly broken and shale; well cleaved; cleavage

Fractured planes stained rusty brown and medium
greenish brown; cleavage oriented at

450 co core axis. Only 4 pieces

of core are at least I" in diameter.
2 A

A

- A
A

3
w A

End of Core

4

-AT, . (4. 5 )M Q (_o 4.5)

__2L-CJO._ANCO

L,,~~ mmmm m m m • m ,-m m m l 
m m



* VISUAL IDENIIFICArION OF ROCK CURES

SHEET 2 OF 2

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-101

Logged Bv S. Pinette date 8-7-87 Protection Level D

Core Diameter NX (02") Core Run No. R-2 Depth 41.5 ft to 46.5 ft. (5)

Core Recover) 3.9 ft. ROD 36 5 Core Quality Poor to fair

CRE .3 IT.
RECOVERY (,) CE RECOVERY RCCK DESCRIPTION AD IWITIFICATICN

AShale - predominantly medium grey,
closely cleaved; cleavage plane

A oriented at 450 to core axis;
A cleavage surface stained medium

greenish brown and, in frequently,
rusty brown (geothite); vertical

joint (parallel to core axis) dis-
continous (0.1') in shaleFeldspathic Sandstone

______Feldspathic Sandstone --
0.7' bed interbedded with shale

2 (42.6' to 43.3') fine grain, light
grey/tan color; laminated parallel
to cleavage in shale; relatively
massive

a. 3

End of Core

4

M7A'L, 3.9.(5L 0)O TOM 1 .8 (5.0)

78.

ECj0RDMC0



VISUAL IDEIIFICA[ION OF ROCK CURES

SHEET OF I

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-102

Logged By J. Urquhart Date 8-12-87 Poeto ee

Core Diameter RolrBt Core Run No. Depth 51.6 ft to 61.6 ft.

Core Recovery 0* ft. RQO 0 % Core Quality

*No rock core made - hole advanced into rock with
tri-cone roller bit.

con .3 IT'.
REcMVERY (FiC,) E RECOERY ROMX DESCRIPTION4 AND IDENTIFICATICN

ECJORDANCQ



III

VISUAL IDENIIFICAIION OF ROCK COMES

SHEET 1 OF

Project No. 5139-01 Project Name Stewart ANGB Borinq No. JTB-103

Logged By T. Longley Date 8-14-87 Protection Level D
' Roller Bit

Core Oiameter 3o5" Core Run No. -- Depth 43 rt to 51.4 ft.

Core Recovery 0* ft. RQOD 0 % Core Quality

*No rock core made - hole advanced into rock with
tri-cone roller bit.

CORE .3 IT'.
RECvERY (,) COE RECOY ROC DESCRIPTION MD IDETIFICATION

ECJORDANCG

0f



VISUAL IDENFIFICArION or ROCK CURES

SHEET 1 OF 3

Project Nu. 5139-01 Project Name Stewart ANGB Boring No. JTB-104

Logged By T. Longley Dste 8-11-87 Protection Level D

Core Diameter NX (02") Core Run so. R-1 Depth 27 ft to 30.5 ft. (3.5)

Core Recovery 1.9 ft. ROD 0 5 Core Quality Very poor

coRE .3 FM
RECOVERY (f') RE RECOVERY ROCK DESCRIPTION AND IDENTIFICATION

A Black to grayish black shale, highly
fractured and broken with numerous

- interconnecting, randomly oriented
joints and open fractures. No one
piece is as large as 4"; most are

1 less than 2". Weathering of fractureE
A is moderately fresh, especially near

30', which has moderate staining and

distinct FeO and Mn 02 staining on

Afracture faces. No distinct layering

2 End ol Core 
or foliation

I--

54 9

E-CJORIWJCO

gA. 1,.O51 .. 0.O5



VISUAL IDEd1VICAIO04 or R~OCK CURES

SHEET 2 OF 3

Project No- 5139-01 Project Name Stewart ANGB Boring No. JTB-104

Logged By T. Longley date 8-12-87 Protection Level D

Core Diameter NX (@2") Core Run No. R-2 Depth 30.5 ft to 32.5 ft. (2')

Core Recoverv 1.9 ft-T RD 0 Core Qujality Very poor

CORE .3 PT.
RECOVERY (17) E RECOMEY RCXX DESMJPION AND IDO4TIFICAM!N

Same rock type as in R-1 - highly
A fractured and broken shale, common

A joints and fractures, few open
in size; top of run is extremely

broken and pebbly, bottom ' of
A recovered core is severely weathered

rock (prevented penetration and
caused core block), very (soil-like)
weak and crumbly; one rock piece

A shows bedding at 550 to long core
End of Core axis; FeO & MnO2 is faint to distinct

2 throughout core

t Some fragments exhibit highly sheared
and rehealed rock.

Thin interbedded layers of feldspathic
sandstone

0 1

ECJODNC



VISUAL IDCEaIICAI 10-4 or ROCK CONEcS

SHEET 3 OF 3

Project f40. 5139-01 Project Name Stewart ANGB Boring Nio. JTB-104

Logged By T. Longley Date 8-12-87 rttonLvlD

Core Oiaaeter NX (C211) Core Run No. R-3 Det 325r to 4. f.(t 9

Core Recover 1.8 ft. AROD 0 % Core ouaiity Very poor

CORE .3 M7
RECOVERY (IT,) E RECOVERY ROCK DESCRIPTION AND IDE~flTIFICATICN

Shale
A Same as above; extremely fractured

and broken, crumbly, very weak,
moderate to severe weathering; no
piece of core longer than 1".

I Top of recovery is slough from soil
zone - pebbles and gravel

End of Core

2

Core recovery is very subjective
due to the poor rock quality

27 L 1.5 (1.8) Tom 0 (1.8)

83 1 0 %

ECJORIYMNO



VISUAL IO[NIIFICAIION Or ROCK CURES

SHEET 1 OF 1

Project No. 5139-01 Project Name Stewart ANGB Bering No. JTB-105

Logged B, T. Longley date 8-19-87Protection Level D

Core Diameter NX (m2") Core Run No. R-3* Depth 25.6 rt to 27.9 rt. (2.3)

Core Recover% 1.2 ft. ROD 0 % Core Quality Very poor

CORE .3 IfT.
WEcovsY (FT,) COe RECOMY ROCK DESMIPTION AM IDrTIFICATICN

A Cobbles with trace of Shale - medium grey colored; closely

soil spaced cleaved planes are well
A developed and stained medium brown

F and broken (FeO/MnO); cleavage and strat-
srace ification are parallel and oriented

I1 shale at 260 with respect to core axis;
End of Coe trace calcite peds and veinlets occur

throughout, oriented both parallel

and transverse to bedding/cleavage

2

Note: Majority of core breaks occur

along cleavage planes; no joints

evident in this run

7 U_,2_(2L.3) IV 0 (2.3)

26%

*R-1 and R-2 in soil only

ECJODW --CO

I



VISUAL ID['d|FICAIION OF ROCK CURES
SHEET 1 OF .

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-106

Logged 8v S. Pinette Date 8-3-87Protecton Level D

Core Diameter NX (2") Core Run No. R-1 Depth 19.5 rt to 23.0 ft. (3.5)

Core Recovery 2.3 ft. ROD 9 Core Quslity Poor

CORE .3 PT.
RECOVERY (FT,) CCRE RECOVERY ROCK DESRIPTION AND IDENTIFICATICN

Shale - Medium grey colored; closely
Soil - Till spaced cleaved planes are well

developed and stained medium brown

Shale (FeO/MnO); cleavage and strat-
ification are parallel and oriented

1 at 40-500 with respect to core axis;
trace calcite peds and veinlets occur
throughout, oriented both parallel
and transverse to bedding/cleavage

2f A

A

A End of Core

3 -3
w

Note: Majority of core breaks occur
along cleavage planes; no joints
evident in this run

70M 2.3 0.5) 0 o.3 (3.5)

ECJORDMCO

A-



VISUAL IOENtIfICAiION OF ROCK CURES

SHEET 2 OF 3

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-106

Logged 8v S. Pinette Dae 8-4-87 Protecton Level

Core Diameter NX (02") Core Run No. R-2 Depth 23.0 ft to 27.0 ft. (4.0)

Core Recovery 4.0 1" ROD 18 % Core UualitY Fair to poor

CORE .3 Fl.
RECOVERY (?,) CORE RECOVERY ROCK DESCRIPTION AND IDENTIFICATICN

Shale - essentially same as described
for R-l; discontinuous, poorly
developed joints present; oriented
900 to cleavage plane; joint surface
stained iron-oxide (geothite) rusty

1 A yellowish brown color which is
distinct from stain on cleavage
surfaces; joints are relatively
sparse

A
2

A

A

3 A
Aa.3 2

4 End of Core

I"AL 4.0_(4.0) 70M 0.71-4 )

ECJ)OPDACO

totIt~
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VISUAL IDENIIFICArION Of ROCK CURES

SHEET 3 OF _

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-106

Logged By S. Pinette date 8-4-87Protection Level D

Core Diameter NX (02") Core Run No. R-3 Depth 27.0 ft to 30.0 ft. (3.0)

Core Recuver% 2.8 ft. ROD 78 *' Core Quality Good

CORE .3 FT.
RECOVERY (PT,) CORE RECOVERY ROCK DESCRIPTION AND IDENTIFICATICN

Shale as described in R-2 above;
joints are more abundant and slightly
better developed then in R-2; joints

spaces as closely as 1 inch in some
core sections

1

A 4

2

End of Core

3-

WTrAL (3o 0.o TOM 2/.35(3.0)

100

ECJORIDNCO

- !-~



VISUAL IDErIrICAIiON Or ROCK CURES

SHEET j OF _

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-107

Logged B: T. Longley Date 8-19-87 Protection Level D

Core DLameter NX (02") Core Run No. R-1 Depth 10 ft to 14 ft. (4)

Core Recover) 1.6 ft. ROD 0 % Core QuaiLty Very poor

CM .3 FT.
RECOVERY (FT,) CORE REOVERY RCCK DESCRIPTION AND IDW4TIFICATICN

Shale

/ gray shale

Ahighly fractured and broken
1 Aslicken sides throughout

reddish brown to yellowish stain
A on most all surfaces

End of Core

2

IL

_M4 ) 1L6..44 )

Ect t tc

.. .pm m m'm m ,m m m m m m m



I
VISUAL IDEN1rF[CAIION Of ROCK CONES

SHEET 2 OF

Project No. 5139-O1 Project Name Stewart ANGB Borinq No. JTB-107

Logged By T. Longley date 8-19-87 Protection Level D

Cure Diameter NX (2") Core Run No. R-2 Depth 14 ft to 17 ft. (3')

Core Recover 4' ft. ROD 0 Care Quality Very poor

CORE .3 F.
RECOVERY (F,) CORE RECOVERY ROCK DESCRIPTION AND IVINTIFICATICN

Shale - Gray, thinly laminated

A$ medium-hard, highly fractured and

- broken, slight to moderate weathering
staining on all fracture surfaces

A

Cleavage is 360 to core axis and
is // to bedding lineation

2

A

A End of Core
3

4

_IL 4V4) '1M 3 )

E-CJORDMCO



VISUAL IDENiiriCAr ION or ROCK CURESF, SHE-ET 3 OF _3

Project Nu. 5139-01 Project Name Stewart ANGB Boring No. JTB-107

Logged By T. Longley dOate 8-20-87 Protection Level D

Core Diameter NX (2") Core Run No. R-3 Depth 17 ft to 19.3 ft. (2.3)

0Core Recovery 3.5 ft ROD 0 Core Quality Very poor

CORE .3 FT.
RECOVERY (FT,) CORE RECOVERY ROCK DESCRIPTION AND IDErrIFICATICN

Shale - Same as R-1 and R-2

A

A

A

A
2-/

3

End of Core

TOTAL ~TO rA_2 . -1 . i 2.3)

10o %* ___

*R-3 recovered some of the broken fragments from R-2

ECJOPRDMA

.. . . .. m m m ~ m m m u m m m m mmmm



VISUAL IDENrIFICAT ION OF ROCK CURES

SHEET OF

Project No 5139-01 Project Name Stewart ANGB Boring No. JTB-108

Logged B'. T. Longley 'a t e 8-20-87 Poeto ee

[ Core Diameter NX $62,) Core Run No. R-1 Depth 12.8 f~t to 17.8 f t. (5)

CoeRc,,r . f. RD0 Core Quality Very poor

CORE .3 2T.
REcavERY (FM) CORE RECOVERY RMK DESCRIPTION AMI IDSE4TIFICAT!CN

4 Shale - gray to blackish gray thinly
laminated medium soft to medium hard

A with depth, highly fractured and
broken, medium weathering at top to

1 slight with depth

End of Core

2 Cleavage 500 to long axis

AL 3

ECJORDANCG



VISUAL IDENrIFICAIION OF ROCK CURES
SHEET . OF

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-108

Logged By T. Longley date 8-20-87 Protection Level D

Core Diameter NX *2") Core Run No. R-2 Depth 17.8 rt to 22.8 ft. (5)

Core Recouer 3.0 ft. ROD 14 . Core Quality Very poor

CORE .3 IT.
REC E (Fr,) CORE RECOVERY ROCK DESMIPTIONI AND IDETIFICATIN

A Shale - blackish gray to black
A thinly laminated, medium hard to

hard, fresh to slight weathering
highly fractured and broken

Cleavage is // to laminations and at
450 to long axis

A Trace of disseminated pyrite

2 -

3 End of Core

WrAL 3 ( ) ML .7 (5)

FCJORDNC.

I



VISUAL IDENrIFICAIION OF ROCK CURES

SHEET _ OF _

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-1O9

Loqged By T. Longley date 8-19-87 Protection Level D

Core Diameter NX 212") Core Run No. R-1 Depth 10 ft to 14.3 ft. (4.3')

Core Recovery 2.0 ft. ROD 0 ** Core 0uality Very poor

CORE .3 FT.
RECOVERY (T,) CORE RECOVERY ROCK DESCRIPTION AND IDTIFICATICH

Shale - gray, thinly laminated,

medium hard, highly fractured and

A broken, fresh to slight weathering

1- 6 Can't measure4.'s at all due

to broken nature of rock

A

2 End of Core

I-

7 L 2.1.1 ..) .OM 0 (4.3)

47 %

ECJORDM(M



VISUAL IOENIIFICAIION OF ROCK CURES
SHEET 2 OF 2

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-109

Logged By T. Longley D'nte 8-19-87 Protection Level D

Core Diameter NX ,2") Core Run No. R-2 Depth 14.3 ft to 18.5 ft. (4.2)

Care Recover) 1.8 ft. ROD 0 Core Ouality Very poor

CORE .3 FT.
RECOVERY (FM') COE RECOVERY ROCK DESCRiPTICN AND IDENTIFICATICN

d Shale same as above -

4recovered very short pieces
but these show more weathering on

A all fracture faces

1' A
4

A

End of Core

2

I,-

70A (Jf.__t84.2 0 ... (4.2)

ECJORDMNM

S3

k



VISUAL IDENIIFICAIION OF ROCK CURES

SHEETI OF 2

Project No. 5139-01 Project Name Stewart ANGB Borinq No. JTB-11O

Logged Ov T. Longley Dte 8-19-87 Protection Level D

Core Diameter NX *2") Core Run No. R-1 Depth 18.9 ft to 22.9 ft. (4')

Core Recover 3 ft. ROD 42 ! Core Ouality Fair

CON .3F!.
RECOVER (PT,) CCRE RECOVERY ROCK DESRIPTION AND IDENTIFICATICN

A
A Shale - gray to blackish gray, thinly

laminated, medium soft, moderately

A fractured and broken, 42% RQD, slight

to moderate weathering with many

1 -fractures showing bright oxidation
staining.

Cleavage is // to bedding and at 200

bto core axis.
b Few fractures up to 600 to axis

Few open vugs

2 Very crumbly at bottom of run

" End of Core

96 3

wi

a:

II

WrOIAL. __3l. 4 ) M 2 20',_f(48)

.._2.,L C DCO



VISUAL ID NTIFICAIION OF ROCK CURES

SHEET 2 OF _

Project No. 5139-01 Project Name Stewart ANGB Boring No. JTB-ll0

Logged By T. Longley Date 8-19-87 Protection Level D

Core Diameter NX *2") Core Run No. R-2 Depth 22.9 rt to 26.2 ft. (3.3')

Core Recovery 2.6 ft. ROD 52 . Core Uuality Fair

CORE .3 F"'.
RECOVERY (FT,) CORE RECOVERY RCwK DESRIPTIN A IDSEITIFICATICN

Shale - As above but less fractured

1-

6 Last 9" of core is severely

4weathered along fracture faces

2

End c. Core

7MEAL _2 .fL_0.3 I TOM2K 1 .. _713.3)

79 q#

ECJORDANCO
I . --.



APPENDIX B-3

MDNITORING WELL INSTALLATION SHEETS

I
I
I



SITE Stewart ANGB joiB No. 5139-01

MONITORING 'NELL DESIGNATION \.ImwI- 101 ~ INSTALLATION DATE______

DIAMETER OF WELL ~iG MATERIAL0' ?4.

LOCKING PRCTECTIVE COVER YES -!: NO - ei~re DEVELOPED YES - NO -

WELL CONSTRUCTION -

A zNOTES

GROUND SURFACE

WATER LEVEL RANGE 771_________4__

OENT~gTES~L ELEVATION OF WELL AT GRADE

SLOTTED SCREEN
GROUND WATER INFORMATION

SAND SACKFILL__
APPROXIMATE RECHARGE/YIELD_______

WELL SCREEN POSITIONED IN --

GROUNDWATER MONITORING/ SAMPLING DATA

RECOMMENDED TYPE OF EQUIPMENT TO FLUSH WELL __________________

RECOMMENDED AMOUNT OF FLUSHING_______________________

SAMPLING PROCEDURES

7182 ECJORDAN CO



SITE Stewart ANGB JOS NO. 5139-01
MONITORING WELL DESIGNATION JM ' 0-; INSTALLATION DATE

DIAMETER OF WELL MATERIALCA - 4 0 EVC ; 4" 010 A"'-orrl V I~ib

LOCKING PROTECTIVE COVER YES tL NO - I .644- DEVELOPED YES NO -N

WELL CONSTUCTION A/OE

r GROUND SURFACE

D z ____1&PA

WATER LEVEL RANGE 1, - o6

A ELEVATION OF WELL AT GRADE

-SLOTTED SCREEN
GROUNDWATER INFORMATION

-SAND SACKFILL
APPROXIMATE RECHARGE/YIELD

WELL SCREEN POSITIONED IN 1ifl,-
( i.e. till, clay, rock)

GROUNDWATER MONITORING / SAMPLING DATA

RECOMMENDED TYPE OF EQUIPMENT TO FLUSH WELL _________________

RECOMMENDED AMOUNT OF FLUSHING______________________

SAMPLING PROCEDURES

7/42 ECJORDANCO



SITE~tw r _____________________ JOS NO. 5139O1

MONITORING 'NELL DESIGNATION 1W -INSTALLATION DATE ______

DIAMETER OF WELL 1:2 1&& fl- MATERIAL1 4 -f 9 Pvc 0,010 46 L.Of ! Izz Cf.g&"

LOCKING PRCTECTIVE COVER YES - NO DR4 Q.1.C- DEVELOPED YES .Z..NO

WELL CONSTRUCTION

A J~2.NOTES

Cl
GROUNDOSURFACE

C

BACKFILL

WATER LEVEL RANGE . -S?

A ~~ELEVATION OF WELL AT GRADE_________

SENTONITE SEAL

F SLOTTED SCREEN
GROUNDWATER INFORMATIO-Nr SAND BACKFILL

APPROXIMATE RECHARGE/YIELD ______

WELL SCREEN POSITIONED IN ftL---
(i. a. till, clay, rock)

GROUNDWATER MONITORING / SAMPLING DATA

RECOMMENDED TYPE OF EQUIPMENT TO FLUSH WELL__________________

RECOMMENDED AMOUNT OF FLUSHING ______________________

j SAMPLING PROCEDURES

~~6 ECJORDANCQ



STStewart ANGB JOB NO. 5139-01
MONITORING WELL DESIGNATION JAIV-INSTALLATiON DATEAX'/e+

DIAMETER OF 'WELL ~- ~~ MATERIAL M "414- ;0 UK

LOCKING PRCTECTIVE COVER YES - NO - GH*fER DEVELOPED YES - NO __

WELL CONSTRUCTION/

A :2e2....NOTES

CGROUND SURFACE C

WATER LEVEL RANGE ~ -1.2-

A_ _ _ _ELEVATION OF WELL AT GRADE
-SENTONITE SEAL

SLOTEDSCREN GROUNDWATER INFORMATION

APPROXIMATE RECHARGE/YIELD

WELL SCREEN POSITIONED IN 1i -
(i.e. till, clay, rock)

GROUNDWATER MONITORING /SAMPLING DATA

RECOMMENDED TYPE OF EQUIPMENT TO FLUSH WELL__________________

RECOMMENDED AMOUNT OF FLUSHING ______________________

SAMPLING PROCEDURES

?/62 ECJORDAN CO



APPENDIX C

LABORATORY DATA

C-I GRAIN-SIZE DISTRIBUTION CURVES
C-2 SIEVE ANALYSIS DATA

NI
I
I

I



I

APPENDIX C-1

GRAIN-SIZE DISTRIBUTION CURVES
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APPENDIX C-2

SIEVE ANALYSIS DATA



WATER CONTENT - GENERAL

DATE 9
PROJECT f---/lV-4,7 /&"- JOB NO. . -

BORING AND SAMPLE NO. m~dw loti H '11 i 5 P ,4t
TARE NO. 34 1 (5, -75 1 "-7

TARE PLUS DRY SOIL 7 -. 45 6 _ ,2 : - .

TARE PLUS WET SOIL ?59 -7 2)1, 2- 3 7.
Z WATER W[ 77 19- 13. .____-

9- TARE . _ _ _ _

i DRY SOIL W 21-7-0 -:._ 1494 Z5 ___-E1

WATER CONTENT, % w._____ C4 _.____. j 'C._'
SAMPLE DESCRIPTION

BORING AND SAMPLE NO. 910 5ZA3 S,7 814490 ': 29
TARE NO. __ _ _ __ '3 __j-

TARE PLUS WET SOIL Z7' . ,' _ ._ .- _._3._ -- _

TAELSDRY SOIL 452.. __ _ -4'+ 2 .
WATER W _ _.- 13.-7 14,- ,= o- - I --

TARE 57-. Z 53.4- '53 ,-I 75:
3 DRY SOIL W, . . ,920 ,4. c.- Z= /

WATER CONTENT, %I- w 10.0 5-1 l5.c_, 2 ___ _-

SAMPLE DESCRIPTION

BORING AND SAMPLE NO. 9)7 ! _ Z AA-U0 54
TARE NO. z.j 1 _

TARE PLUS WET SOIL 2 ' , '7 . _7'! TAREPLUS DRY SOIL zo. ZI5.J5.3
- WATER __w _4.4 1__ _ __ __
,

41TTARE 22i r5Z el~__ _ _ ___ _DRY SOIL W j I r ____a_ _ _c t_ _ _ _

WATER CONTENT, % I- 17. 2 ..o !3, __ _

SAMPLE DESCRIPION

REMARKS WL 7.(- ovv £.~',) A*:izZ

TECHNICIAN __ COMPUTED By _ , ".1L CHECKED BY

JGA 00 JORDAN .OOPILL ASSOCIATESK ..- . --!-



PROJECT omp JO No

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING ,,W/OI NUMBER !S I DEPTH
MOISTURE CONTENT SIEVE Wt. RETAINED % RET I%PASS ICORRECT'D

T 7 7 7W IT H T A R E IW IT H O U T ? R E I_ _ _ _ _ _ _ _ _ _ _

TARE N2 2 Wt "7 7 .

SAMPLE-TARE, i -" 4 !2______I I ! _ __

1SAMPLE+TARE, , '7  W i _ c.. os
SAMPLEf A I7. ' 3/4 1 2.i
MOISTURE 1- , 7.1 120 0 __ ,.l .I ,,-

MEU_%___ P -.- -, ------

1% OF FINES 4__ t . f 2.1

TKRE N 2 < 24 Wt. 7 2.1 o PAN ____ ____ ____________

SAMPLE +TARE Ze . . Wt. i . Wt. f L s .Loss
SAMPLETARER Z055 4 1 _ _

Wt OLLS 10 _ _ _ 73.1 1 33__71

Wt.SOIL, i i 20 _9_ I

Laf FES 397/U 40 ___ 9.I 44p 1 ______

HYDROMETER 4 60 1 105-4 43.6 1 514 ____

ANALYSIS 100 111.0 33 I
SAMPLE SIZE j 200 10.
MENISCUS CORR (M) - z PAN ______)30.9 -

DISP AGENT t -Wf-%Ls - CF
AMOUNT-_CORR (Cd) L I

fmACTUAL R L R-Cd+ M TTIME !At MIN TEMP/K HYDRO I CORR'Eff.Dpth CALC SIZE %Finer _________

, ol _____
S40

1/2 __ _ _ _ _____ _ _ _ _

4 ___

_ _ _ I I ! _ _ _ _ _ _ _ ii _ _ _ _•w_2-- xooo_ __3_

.• 0 . _ _ _ _ _

% FNRsr(.L x '?i0 (R-CdM)-)] X 1000 G, ___ REAL /ASSUMED
120 -I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _



PROJECT ZCOMP By__-~ J08BNe

CH. Y ATEp -

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING i 

W  .INUMBER S-1 -DEPTH

MOISTURE CONTENT SIEVE Wt. RETAINED I% RET % PASS CORRECT'DM T CWITN TAR WmITOUT TAPE I

7ARE N!. .w.

SAMPLE-TARE,i 22(-.71 1 V2 ____ ____ ________SAMPLE*TARE,t I li__ _ _ _ _ _ _

SAMPLE.' ____ 3/ '3?
MOISTURE /2

__S____________ t -

% OF FINES 0 4
AREN io. Wt. PAN _ _

SAMPLE+TARE,i .7-4 WI. i Wt.f % Loss
SAMPLE+TARE f ) - 4 _ -_ _
Wt. SOIL LOST 10 - 3O9 ,-1 ,;) I

Wt.SOIL,i 149.Z U- 20 _2__ ,A1.29 I51, __ __

% of FINES Z. >- 40 8. "__4,'-. 60 _ _._ _ ., _ _ _ _ 1 .
HYDROMETER -J •0 •9 17z I00 '99:).5 b~,:. I 'S'. 3'

ANALYSIS _ 100 99_3
SAMPLE SIZE i w 200 100.5 71.4j 1,.L _.

-
_

MENISCUS CORR (M) - _ PAN a-,.__ -_I - -

DISP AGENT
AMOUNT- CORR(C) Wt. i Wt. f - % Loss C. F.

! ACTUAL[ R L -MduK T
TIME At MIN ITEMP/Ki HYDRO CORR'D Eff.Dpth CALC SIZ % Finer iCORRECTEDr _ _ 1 0 _ _ I _ _ _ _ _ _ _ _ _

_ _ I _ _ _ _ _t. _ I _ _ _ _ I _ __

__ __ ___I I __!
30

__o I_ _

120

2 4 0 1 ... .. . _ _. ...

1440

% I1,ER N [(. X W ((RCd+ M)]X1000 ,J REAL /ASSUMEO

II- -- l'l l l



! --
PROJECTcomp. Joe N~

CHK. 1Y OA

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING Hwio'9 NUMBER .- 3 -DEPTH
MOISTURE CONTENT SIEVE Wt. RETAINED % RET % PASS ICORRECT'D

-WT TAR [~i W THT ARI[

TARE N!_,_. Wt. ~ A3 ____ _ _ _ _ _ _ _ __ _ _ _ _

SAMPLE-TAREJ % I4. V12 _ _ _ ___ ___

SAMPLE*TAREf - _ - ____ __I

SAMPLE,f f/4
MO!ST7URE 1/2__ _ _ _ _ _ __ _ _ _ __ _ _ _ _ _

* -. 3/. i .. .. --

OF FINES 4__ 1r,__

,AR E Ng. "  W . ' j . -' PA N " -

SAMPLE+TARE,i , Wt. i Wt. f % Loss
SAMPLE+TARE,tf 151~ -24 1____ - [
Wt. SOL LOST 45_0  10 1 ___ - -

Wt. SOIL, . - . ' 78.4 4.0 :i z

, N of FES-E 40 _0. 55. 44.7 1 4
HYDROMETER 1 60 __:_' ,_____

ANALYSIS Z _ _00 1 _4_ ___i_
. 4

_ _ _ _ _______

SAMPLE SIZE i 200 ____ ZO 0 73.4I I__' __
MENISCUS CORR (M) )7 PAN ___o_ "-. I t - I
DISP AGENT Wt i Wt. f % Loss C.F.
AMOUNT- CORR (Cd) -L

IACTUAL R L IRCd+M dKJ __T

I TIME IAt MIN TEMP/K! HYDRO CORR'D Eff.Dpth. CALC SIZE %Finer ICORRECTED
* a. ,, - . - - . - -

• - -- - _ _! I ___ _ _ I. •_ _ _ _
!0

_ _o _ _ _ _ _ _ I _ _ _ _ _ _

120 1_- ,° _ _ _ _ _, _ _ _ , _

1 2 0 1 ," ° I , -, ! ______ . ....___ ,, t, , ,

% FINER X '2 ER-Cd+Mi-I)] X 1000 G, REAL /ASSUMED

I ' lt. ' .



,8 1 JOS

t I I

GRAIN SIZE ANALYSIS
SAMPLE I.O: BORING - NUMBER '- DEPTH
MOISTURE CONTENT SIEVE Wt. RETAINED % RET %PASS CORRECT'DIw WIT TARE WITHOUT TAFtE

TAEN t5- 3_
SAMPLE+TARE, V2 It _
SAMPLE*TARE.1 ____ __D7 ____f ~ ____

SAMPLE, I7 .5 , 3/4 I!______ -

MOISTURE 1/Jr /2 1-
W 'V4 - ' , - - -

_L 1/4 _ _- - I . ---

% OFFINES 4 54:-
TARE N2 es Wt. 5. L) PAN I_ __i
SAMPLE+TAREi 2 Wt. i. Wt. f % Loss
SAMPLEI+TARE,f f , 4 - -

Wt. SOIL LOST______ 10 1
Wt. SOIL, i 1-76.5 20 (07,3 -1:' 14 .3 9z,

% of FINES 43.o/ ) 40 74. 4i19 _

HYDROMETER z 08. ~ 41 ~ ___ANALYSIS_o 100 93_.0 47.9 1--
SAMPLE SIZE i w 200 _o0. ,I.0 42.9 I
MENISCUS CORR (M) PAN I _ _
OISR AGENT u

AGNT Wt. i Wt.f - %Loss C.F.AMOUNT- CORR (Cd)

___ ACTUAL R L R-Cd.M duK1'~ _ _

TIME lAt MIN TEMP/K 1 HYDRO CORR'DiEff.Dpth] CALC SIZE j%Finer ICORRECTED

'/2 I __ _ ,_ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _
_ _ I f _ _ _ I _ _

2 _ _ I1 1 _ _

320

240
-- i 480

• 1440 j i-
% FINiERI I x ' (R-Cd+M)-I) X 1000 REAL/ASSUMED

wo,



PROJECT COM Joe

CK, BY DATE

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING 1 loo -NUMBER '4- DEPTH
MOISTURE CONTENT SIEVE Wt. RETAINED .% RET % PASS CORRECT'D
TARE Nt.0 W tI -

iT N T E WIT OUT TA.*

SAMPLE-TARE,i l/u 1 V2

SAMPLE+TAREf VJ). __. __

SAMPLE,f _j 3/4___

1MOISTURE 3/,15 _ _ _ _2 1 - 3-
I ., w~u 3 / 9 l 1 1. 3 - / '

:% Wc .. ~

Im 1/4 1 1 J ~
~~ :~ 4 14___ ___ ___8_ _ _

% OF FINES 0 , ,! -.= !.

TA YRE NE 5i6 Wt. _9PAN_ 
.

____"E Wt. L Wt.f % Loss

SAMPLESTARE,f 4 O'-_
WM. SOIL LOST 1 1 P _'7.3 1 Sz.-7[ .Wt.SOI,. L Ic . .tI 2- 20 -)9.1 1 -7!;v

% of FINES 47TEMP/K: HYDR0 Ct ".9DtA SZ i RE1

ANALYSIS z 100 !015.9 39 F.4 , ..,I

SAMPLE SIZE i .I 200 "75. j ! 45,z ! 54.' e> 1 ""

MENISCUS CORR (M) - Z.; PAN -73";5 4 5.3 I I -
DISR AGENTc

-Wti Wt.Nf %-Loss - C.F.
AMOUNT -- ROR L(Cd) d K

TIME & t MIN ITEMP/Ki HYDRO ICORR'DiEff.Dpthl CALC .,-- . % Finer "CORRECTED

i o _ I_ _ I _ _ _ _ _ _

I'/ _ _ I _ _ I _ _ _ _ _ _

i ' _o I I_ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _I _ _ _ _o _ _ _ _ _ _ _ _ _ _ _

_ _II _ _ _ _ __o _ r _ _ _ _
I '51 I _ _ _I_ _I__I_ _

4o
15 1*

I 5~ _ _t_ ________,. :.____-

NQ j-i I44 - i



rPROJECT . oP ex-r-

V/CHK. BY DATE

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING " C?.. )Z- NUMBER S- (-- DEPTHSWt. RETAINED 1 %PS 0R~

MOISTURE CONTENT SIEVE _t. _TINED 
% RET % PASS _CORRECT,'D

TARE Ng Wt. g-,IWT TARE N 1 RE

SAMPLETAREi ' - IV2' 1 1

SAMPLEeTARE,f .- . I )I-
E Z 3/4-

* MOISTURE -. "_ < 1/2 2_____ 4 2 -
-j 3 /a

__ _ _ _ __ _ _ i/4 I __ _ _ ____, _ -i - .

* aOF FINES 4 L2 j -7*~ 4.
TAREN'__. Wt. 0 U PAN
SAMPLE+TAREi 24.O Wt. L Wt. f % Loss
SAMPLE-TAREf 14L.z 4
Wt. SOIL LOST 10 ,___, 44.1 1 T7Z.__ _-__7

Wt.SOIL,t IE.l - 20 r-5"1.7.. ,z;.Z "70. 1 71
% of FINES 52.4/ 4LE

HYDROMETER < 60 "__ .
ANALYSIS z 100 _ "3 2 4 1

SAMPLE SIZE _ _ .Ia 200 _3._ 7. L ,T: I - " Z.
MENISCUS CORR(M) _PAN__[ I - I
DISR AGENT U.DIR GETWt ____ Wt.f ____%/ Loss _ ___C.F. ____

AMOUNT- CORR(Cd) W dK% SC

ACTUALJ R. L ]R-Cd+ M KT
TIME At MIN TEMP/K HYDRO CORR'D!Eff.Dpih CALC SIZ %Finer iCORRECTED

, I_ _ _ _ _ _ I _ _ _ I _ _ _ _ _ _

S 115
_ _ 30 _ _ [ _ _ _ _ _ I _ _ _ _

240

480 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

144
% FINER.[-) X . R-Cd+M)- X 1000 Gs REAL /ASSUMED

! - -

* . , -... . . . .. . .. .. .. . " ,:, -- -: " " " -, • . " • " " ". . ' . " . .. . . . .

K , J.a.,...;,,..;=,d ilm m m - -m m



Irp

PRJCTCMPBy__-' JO efr.

CH.BY~ OA

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING. 5 NUMBER -- DEPTH
MOISTURE CONTENT SIEVE Wt. RETAINED % RET % PASS .ORRECT'DWITH TAREI WITHOUT 'TARE

TARE 'N2e ' ?/ W" t.

SAMPLE-TARE,i ... .!P/ I
SAMPLE TARE, f J

-j
SAMPLE f 01 :/ ...4

.MOISTURE - f _ ___-____ __j%.,. w=, - .a. /'s I ___,__ ,, __._ I____

'nX 1/4 9_,___ 4, 95. : 1
% OF FINES o

TAREN'JL. wt .. PAN

SAMPLE+TARE,1 .-.. Wt. i Wt.f % Loss

SAMPLEiTARE f '. " 4 -- -- -- '

WtSOIL LOST__._ 10 _ 3.z. 1.4 61-(v ___--_

Wt. SOIL, _ _ -_____ - 20 _. :5 Z,31. 73-.7 74 ,

of FINES 0 40 z.', &1.. 4 0 807.1 .z.6.
HYDROMETER 4c_____ _ _-_____

ANALYSIS . z 10
SAMPLE SIZE i W_- 200 1 1)1.4 3 , _______

MENISCUS CORR (M) Z PAN _ _ _,_ -1
DISP AGENT
AMOUNT-W. CORR(C) wt i Wt. f % Loss C.F.

IACTUAL R E tR-Cd+ M TIz_ _

TIME At MIN TEMP/KI HYDRO CORR'D Ef.h CALC IZ %Finer !CORRECTED

I Io _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _

_ _o I _! _ "_
so40

240
j480 j 1 ___4.

I1440_ ____

% FINER 1 X0 (R.Cd+M) X 1000 Gs REAL /ASSUMED.I



[Ei pi 5 TT7

PROJErCT Compl 13-- JO 0

GRAIN SIZE ANALYSIS
SAMPLE 1.D: BORING 5 , NUMBER "-- DEPTH
MOISTURE CONTENT SIEVE I Wt. RETAINED % RET % PASS IC0RRECT D}

SAMPLE-lTAREJi !2___ 1__/2

SAMPLE*TAREf Z.i

SAMPLE. f % 3/4

MOIS URE 3 ' / .- I f  - -.
/ LJ 3/8.

% OF FINES -0 4 131
TARENSI S PAN 5_
SAMPLE+TAREi 22 ', Wt.j L, . .f % /-Loss -__-____

SAMPLE+TARE, 4
Wt. SOIL LOST - 10 7
W.i 0 ' 20 _ 0 0 2 '.31
% of FINES 4. ' 40 (___10 36-0 C 4-c j____

HYDROMETER 4 .0[Pq 4) 92

ANALYSIS
MENISCUS CORR (M) - A ________ ___

OISP AGENT______ LL.

AMOUNT-._CORR (Cd)... Wt. i ___ Wtf %____~ Loss _ ___C.F._____

ACUA R L R-Cd4M -

I_ 'i I I _

E t M i . . 4. _ _ _ _ % F i er _ _ _ _ _

Bo _ _ _ _ _ _ . _ _ I _ _ _

- 120

L 120 __ _ _ _ _ _ __ _ _. I
S240

% FIN'R3[(e ,'I) X ( CR-C..M) -)]X 1000 ] X____O___REAL/ASSUMED

. .. ..-- .



PROnJECT camp. a Joe 0

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING F3 04 -- NUMBER -- 4 - DEPTH
MOISTURE CONTENT SIEVE ! _Wt RETAINED % PET [/e PASS _ORRECT'

TARE N2 I Wt. 31 ___ _ I _
SAMPLE *TARE, i !2' _ _ _ _0 _00-_____ __o _
SAMPLE9TARE, aI z 44

SAMPLE, f _ , _ . 3/4 _ _ _ _ -_ - -

MOISTURE - c. 1 , ____/ ,,, 21 LI' 73/ _--%'7 o WC -:

OFFINES 4 N "___l

TARE Nt 3AWt. 4  P _ _

SAMPLE+TARE,i 25" 4 Wt. i Wt.f i%_/* Loss

SAMPLE+TAREf 40' 0- 4 __ _ _ _

Wt. SOIL LOST 85.1 to -__0_-,( ____ "74 /
Wt.SOIL,i 2 .! 20 37_7 _ (-,7'7.34 40 ____of FINES 4.5 -- 1 4 0 -71 .6 4 1 a!

HYDROMETER 4 60 z. I 4z7
ANALYSIS z 100 _ _.__ l .5.9 .l5,

SAMPLE SIZE 1 w 200 0&____ - 1 7 44
MENISCUS CORR (M) - PAN J0__.0 1 - I I
OISR. AGENT_______D PAE TWt i Wt. f - % Loss - C.F.
AMOUNT- CORR(Cd)

TIME At MIN ITEMP/KI HYDRO CORR'D Eff.Dpth CALC S 1% Finer ______

Sl2

-" I _ _ I_ _ I _ __

.- I '1,44 0 ! . . . I ll I

% IN ER* ( xll 10 .(R "'&W-] X 1 0 0 Gs RE 'AL /ASSU

Iz _~III_



PRO.JECT coj a OBN

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING 10r2. -NUMBER 5 '7 .. DEPTH
MOISTURE CONTENT SIEVE Wt. RETAINED % RET % PASS ICORRECT'Dt

MOISTURE CONTENT~~~ SEE " RINs IWIThOu TAN I*t _____1____

TARE NA2_ wt____ T__l_

SAMPLE 4TARE, __ I V2_ __)_ _SAMPLE+TARE, f. IV

SAMPLE~f 111 /

MOISTURF 15.5 /2 I 1,= , =l 3/a

%OF FINES 0 .....

TAREN2 9 :.3 Wt. 53.7 ' PAN _ _

SAMPLE+TARE,i 1.S- Wt. i Wt.f % Loss_
SAMPLE+TARE,f . 2' 4 - -
Wt. SOIL LOST "5.9 10 .-_ 9,15, I z i
Wt. SOIL, i 114,1 n 20 45.5 14, a5.5I -n&,
% of FINES 40 .8.4 1 81- L-; I

- 60 Z5. 3 .2,z. -77.8 IS]
HYDROMETER 67

ANALYSIS z 100 _0._z 2/.5 -7-5 !  L5
SAMPLE SIZEi u 200 3.2-- -- .9 &q -I "
MENISCUS CORR (M) _ PAN _.__

DISP AGENT J =_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

W. AGNTI Wt. f % Loss - C.F.AMOUNT- CORR (d) [W

ACTUALI R L R-Cd+M daK
TIME At MIN ITEMP/K HYDRO CORR'D Eff.Dpth CALC JSIZE %Finer CORRECTED!

0

2

4

60
[, 120

i 240

460

II, I _______

FINER- a --'- --1 I00 REAL/ASSUMED

_C__ _ C



PROJECT Comp EBi% ; 7Wii

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING ,_I o . NUMBER .'5 -DEPTH

MOISTURE CONTENT SIEVE Wt. RETAINED RET 1% PASS 1CORRECTDI
TARE N-2 _70 Wt "/'__I '--_3

SAMPLE-TARE, i 1 2 _ __ _ _ _

SAMPLEiTAREf 1 .I00 i

SA M PL E~ f 3/4__ - -7

1/4__ 1 18- 1 9.I i&6 I 0 7

TAOSRE '70 Wt 9.1 .7

SAMPLE/R.1 t w. Wt. f % Loss

W,.SOILLOST 0 ,/ 4 j 8 -.7 7. 7_ 1 -7-7 1

w, soL,! 20- 2,. I1_ 0 0o.+ . ,s

_ _ _ _ _ _ _ _ .o _ . _ _ _ _,.REN 1, Q wt . _ A ___1_-I_ __o__._ __ _ __ _

% of FINES.3L. c. 40 ___ bliz. I 1Aq' 60.,.,' 9-7.5 47 .4 r-z. 5
HYDROMETER z 60 .^^

ANALY313 100 _ __ .5 4-4.4 I'4 1
SAMPLESIZE iJ 200 Jj*i." .9 I Z./
MENISCUS CORR (M) Z PAN __ , 5,. I -- I
DISR AGENT LL.

AMOUNT- CORR(C Wt. i Wt.f % Loss - C.F.

ACTUAL R L I
TIME At MIN ITEMP/K HYDRO ICORR D' _____t CALC SIZE % Finer CORRECTED i

, - i : _i_ _ _ _ _ _ _ _

0

2
4

30 _ __ __ _ _ _ _ _ _

60
120
240
480
1440

% FINER- X wT" -Cd+M)- X 1000 G REAL/ASSUMED

ECJCRDANCO
p " , , -,'- ;..... .... . / ' "". :.. :... ' : 4 .:i; , " " ' . . . . .



< CNK. 1Y j DATEQ

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING KNUMBER .0 -DEPTH ..
MOISTURE CONTENT SIEVE .Wt. RETAINED I % RET I% PASS CORRECT'01

-!I WITH TANZ I I ____ TARE I

SAMPLETAREi 12 _

SAMPLE4TARE,f I Wt___, WtI____LOS !

SAMPLESf z o ;it 3/4 1 1°
MOISTURE Z4- PA _ __z._ I7_4"7 <_____10021

DSAGENTR i Swt. i Wt. f % LOSss.-
SAMOUNT--ARR~ 4C)-

' o40 U L! 3 ' o &2.

_ _ _ _ _ _ /4 _ _ __ II 910 _ _

S FINES 60

..R I.. .W.,,, PA4iZ480j j~~

SAMPLE SIZE i W t i.... 11___ t.f __ _ 40,Los

SMLEC CRf ~(M) - -) PAN
I .SINSENT ILL w0-t ______ I000 Z. L/ASSUMED

AMSONT- CORR i ___ _ Wt.__ f _ %_ LossC.F.

HYDRMETE R 60 R-Cd1 dz___
TIEAtNSI TE 100 CORD Ef.ph CL Ii 1 ie CRETD

0__ _ . _ _ _

SAPLSZE 20 ___ iZ" (o.1j400 4c/
MEICUCRCM PN ____ )i2
DIPGN______ _______4 ___

AM U T. OR(~ t i . W. ___ os __15CF ____

Ea 1440* 
Sl , S

%WFINE* x (IId+)IX10 ,RA/SUE
-~ ~R -1)_ ___ ____ ___ ___ ____ _____



r- ,-

f K. tie D

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING S IoI, NUMBER .'7.. DEPTH
MOISTURE CONTENT SIEVE Wt.RETAINEDI% RET

TAREN! f. .W?. - 3 Wt.__ _____ T__ _

SAMPLE*TARE,i , - i __ _ I
SAMPLE+TARE.f. ZrC. > / I

____._____ " 3/, I____________ ___ __

SAMPLEf 7 ___

M O ISTU R E 1/2 - i_ _ _ ._ _ _ _ .. -.

• .w _- - - 1 ____._ __ ._ _,/__

WC 1 55
1 4 

1  
5919. e% OF FINES PN0_ ._ $___ ,____ ,__---

TARE N-2 S w?. wt. *7 _ PAN +

SAMPLE+TARE.I 11IO.5 Wt. i Wt.f % Loss
SAMPLE +TARE. f 4 -. 7,

Wt. SOL LOST _ _'.9 10 4. . , I . 90

Wt.SOIL, i 141i.5 '2 20 . . ., I. -

%of FINES_ _0 _ _3 1 &o.? 8-

HYDROM ETER <0 60 . 15.9 "_ _-_

ANALYSIS 4c 00 { Z. 7 -

SAMPLE SIZE i w 200 53.4 _._ _i

MENISCUS CORR (M) _. PAN yj _ --.- "....

*DISP.AGENT_____I
SAMOUNTCR Wt. i Wt. f % Loss C.F.

AMOUNT CORR (1--

TIME At MIN TEMP/K IHYDRO CORR'D Eff.DpthCALC SIZE %Finer CORRECTED!

0

4

30 _____

60__ _ __ _ _ __ _ _ _ _ _

120240

1440 -1 _ _ _ - _ _ _ _

% FINERm1 mJ X0 (j- R-C.)IjX10 __ REAL /ASSUMED
Rb 

, 
"C

At 0



C. BY DATE

GRAIN SIZE ANALYSIS
SAMPLE I.D: BORING P)o0 NUMBER .. 5 -- DEPTH
MOISTURE CONTENT SIEVE Wt. RETAINED % RET % PASS lCORRECT'DI

TAR N2T IS'E Wt.h@U 0222 3____ ___

SAMPLE-TARE, i'"' 12 V2 ]

SAMPLETARE,f . I _______I
SAMPLE, f /cc 34_ I c __c_

MOISTURE 1__ .__ < ( 2 ! I '.5 73, -z.-7 1 _____

% OF FINES 4_ _ ___. -

TARE NISI Wt. 7 UPAN _
SAMPLE+TARE,! 1115 Wt. i , _Wt.f % LOSS

SAMPLTARE,1& -' f 1 5 4
Wt.SOIL LOST- '75.0 2. ".. 10 T 4 2.0o 71

4 5 20 L4 , 4L*4 L ,o .
% 60 "7"/.S :49.2 -0,9 ' 51

HYDROMETER z 100 -7 59.1 90.C_)
ANALYSIS z 0 151 (1 - 59

SAMPLE SIZE _ __,i 200 10.. f___*.J 3&. -
MENISCUS CORR (M) PAN _ _ .3
DISR AGENT
AMOUNT- CORR(Cd) . Wt.i , Wt.f %Loss C.F.

ACTUAL R L R-Cd M d K  S

TIME At MIN TEMP/K HYDRO CORM 1Eff.Dpth CALC SIZE %Finer CORRECTED
0

~2
4

_ O _._._.

120

480

1440

FINER[ (. X) R"0 Cd+M)lj X 1000 Gs REAL /ASSUMED

E. " . ,AN O



SCHK. BY DATE

GRAIN SIZE ANALYSIS
f SAMPLE I.D: BORINGJ 110 NUMBER . 4  - DEPTH

MOISTURE CONTENT SIEVE Wt. RETAINED % RETI % PASS CORRECT'i
TAKEN,~~~~~ wor" rant -1. 5 ' W" & WTkO~" TANI[

TARE ISIS Wt~OU : ' _____ _________

SAMPLE-TARE, i ?-11/. -- 2= I __

SAMPLEITARE,f I ____ ___I ___

SAMPLE, f ;_ _ ,_ _ IJ 3/4 i

.OISTURE gi.9 1 /2 ___ __ __ _ ___ _ __ D__ _ ___% WC

1 /4 =___ 1. __ __
a________ V4 . 5.4 - I____

% OF FINES P 4 9,.. , __._ _____

TA;EN 1 Wt. €, PAN +

SAMPLE+TAREi :Q ZZ 5 Wt. i Wt.f % Loss

SAMPLSETARE f 15. .4 ____________________

Wt. SOL LOST _ ,_)._ 10 _ _ _."/ 18.3 F ,"i [.z
wt.SOIL, i I . _ 20 ,4a. , Z4.8 75.2 I 79-5
% of FINES 4o.o/ w. 40 A. " .o 0.0 -1

S60 &0__ z~ jJ ___ __HYDROMETER .ANALYSIS <z 100 ,32..3 450."/1 ,

SAMPLE SIZE i w 200 1- .1 .4 .4._ c
MENISCUS CORR (M) z PAN __._ _._ _ .-. -

DISP AGENT U.

Wt. i Wt.f % Loss C.F.AMOUNT- CORR (Cd) ..

1ACTUAL R L R-Cd+ M daK I--'
TIME At MIN TEMP/K HYDRO CORR'D Eff.Dpth. CALC SIZE' % Finer CORRECTED

~0

2

4

30
60
1 20
240
480
1440

FINER -- REAL/ASSUMED

-. . . . . -:. ... : . .. .- ..- .. .. -.. :, -,, . - .. ...... -... -S . . .. .

!cc

4-.1__ _ _ _
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APPENDIX D

FIELD PERMEABILITy TEST DATA
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APPENflIX E

ANALYTICAL RESULTS
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ORGANIC AND INORGANIC QUALIFIERS

U Indicates the parameter was analyzed for but was not detected at
the value preceding the flag. This value represents the CRDL
corrected for dilution where appropriate.

J Indicates an estimated value.

B Indicates the parameter was present in the associated method
blank.

R Indicates the value was rejected.

JB A combination of the J and B flags. Indicates an estimated value
due to possible method blank contamination.

UJB A combination of the U, J, and B flags. Indicated that, due to
contamination found in the method blank, the detection limit was
revised.

CRDL Contract Required Detection Limit

IDL Instrument Detection Limit

RDL Revised Detection Limit due to blank contamination

NA Not Analyzed

NR Not Required

Analyzed but not detected

ND Not Detected

II Indistinguishable Isomers

I

I
I



INORGANIC QUALIFIERS

Concentration (C) Qualifiers:

= The reported value is less than the CRDL but greater than the

IDL.

U = The analyte was analyzed for but not detected.

(Q) Qualifiers:

E = The reported value is estimated because of the presence of
interference. If the problem applies to all samples, an
explanatory note must be included under "Comments" on the cover
sheet. If it is an isolated problem, a note should be included
on the specific Form I=IN.

M = Duplicate injection precision not met.

N = Spiked sample recovery not within control limits.

S = The reported value was determined by the method of standard
additions (MSA).

W = Post-digestion spike for Furnace AA analysis is out of control
limits (85-115%), while sample absorbance is less than 50% of
spike absorbance.

* = Duplicate Analysis not within control limits.

- Correlation coefficient for the MSA is less than 0.995.

Method (M) Qualifiers:

P = ICP

A = Flame AA

F = Furnace AA

CV = Manual Cold Vapor AA

AV = Automated Cold Vapor AA

AS = Semiautomated Spectrophotometric

C = Manual Spectrophotometric

T = Titrimetric

NR - The analyte is not required to be analyzed



SAMPLE IDENTIFICATION NUMBER EXPLANATION

Identification Code Designator

Sample Depth Designator

X X Y X X X X X X
Sampling Event Designator

Location Number Designator

Identification Code Designator - J = E.C. Jordan
MW - Monitoring Well
TB = Test Boring
SD = Surface Soil/Sediment
SW = Surface Water .

Location Number Designator - Three-digit number that represents a location

Sample Depth Designator - Two-digit number that represents sample depth
interval (i.e., 01 = 0 to 1 foot, 31 = 30 to
31 feet, xx = water sample)

Sampling Event Designator - Two-digit number that represents the sampling
event at the same location (i.e., 01 = first
sampling event, 04 = fourth sampling event)

Miscellaneous

JDUP - Jordan Duplicate Sample
MSD - Matrix Spike Duplicate
MSOI - Matrix Spike First Event
JSAMP - Jordan Soil Sampler Blank
JSBL - Jordan Water Sampler Blank
JFBL - Jordan Field Filter Blank
JTBL - Jordan Trip Blank (Water Samplers)
JMW 108 RI = Replicate 1
JMW 108 R2 = Replicate 2
JMW 108 R3 = Replicate 3

F-

i
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APPENDIX F

SURFACE AND GROUNDWATER FIELD SAMPLE DATA RECORDS



ECJORDAN C PAGE Of

SURFACE WATER /SEDIMENT FIELD SAMPLE DATA RECORD

PROJECT .S'/,qtT MG - T do' . JOB NO .5/39 -00

STATION NOILOCATION " -- DATE 1. 1.- 1

SKETCH ON BACK 0 PHOTOGRAPHS ,0 ROLL NOIEXPOSURE NO J

FIELD DATA TIM: START" /6:00 AIR TEMP.

END I : T WEATHER
WATER DEPT 4D SAMPLE LDCN 60 ~ S~t O ,

TYPE OF XM.SAMPLE__ _rnn_ SAMPLE METHOD ________

STREAM VELOCITY MEASUREMENTS O'rE s NO

FIELD DATA COLLECTED E3 IN SITU TEMP I O

~i30OTTLE SP. COND a250 C PH

DISSOLVED OXYGEN N/A PPM Q METER VOA LEVEL(PPM) AMBIENT

E3 WINKLER SAMPLE LOCATION 414-
NEADSPAM N Pf

TYPE/ DESCRIPTION4 OF SEDIMENT5 O4AAroe)5r-

DEPTH OF SEDIMENT SAMPLE EQUIPMENT USED
ANALYSIS

BOTTLE ID LAD ID VOL MATERIAL FILTERED PRES./VOL. REQUESTED

2.o4; ao7 I _Ii___ ______ _____________
7.10 ~'0r 1-h/e. /./4410 1V cor /e.p

______ A///i- ___ i'#'w' R-

/-b~, i~j Ab Mih~MCP4~

/90 No )NMA. mf' p ep

_ /-4 hWAAMrNiCIt!
________ ~ w ld I0 46/vo~/di~f

$AMPLE111 -!94k, /-T. Cn n,,jII

~#e~ ompu (Aau, t~e~ ~ w~oNo ,.1-



E.CJORNCO PAGE OF -

GROUNDWATER FIELD SAMPLE DATA RECORD

PROJECT SrOA 7" AN,. 7",S" A/'. / Joe NO ___3___

STATION NOILOCATION m)?kv'-IO/ DATE / /' ,

SKETCH ON BACK D PHOTOGRAPHS D ROLL NO/EXPOSURE NO4..

FIELD DATA TME: START I AIR TEM P 5'r
E,D LDOD/ftV WEATHER , r¢,

"4. -, . ..-. ... 4.-€Ak , 2WAM TH cpi.002.. E3 TOP WELL WELL OEPT .- q, . WELL MATERIAL r'K.

-; L~E3 TOP CASIN WELL 0IA.

WELL STCKU WEuJ-CASIG 023'

L4 SAMPLING EQUIPMENT USED ''~~/~5~VOLUME PURGED g a -

FIELD DATA COLLECTION 0 IN SITU VOA LEVEL(PPM) AMBIENT

W5'IN BTTLE SAMPLE LOCATION I

NEAOSPACE
SAMPLE PURGE DATA
* o ......... AL *...&...... SAL. .L. .. 1 S1-AL 41 GAL

TEMP 17.1 a n.. E.MP_ .1 TEMP. - Cl; TEMP 0 oC

SP COND 2..Lp25*c SPCONIDc.:..NO *C SP COND D250C S. COND-- 25*C

PH "7, PH4p PH PH

Eh _ _ , Eh Ell Eh_ _ _
ANALYSIS

BOTTLE ID LAD ID VOL MATERIAL FILTERED PRES./VOL REQUESTED

1 10 A/ 4.s', I1~ale-cPaO

I_, uIf,-/ /i ,o ,Wv2 n *0 v-xe- ae

10m4SEA " 6 A05 - w e5ta

/Oml~~ ~ ~ ~ .Z V ar le

5!,pkA vAUA v- /2./47 sMe

4brw4Iwwe~



E-CJORANCO PAGE OF

GROUNDWATER FIELD SAMPLE DATA RECORD

PROJECT 5T7,,4Ar ANG A . / JOB NO___________

STATION NOILOCATION j - /0-/7 DATE ,7

SKETCH ON BACK 0 C3 PHOTOGRAPHS WO ROLL NOIEXPOSURE NO

FIELD DATA TIME: WrAwr -12. .2iY 1 AIR TEMP 75 F

WATER DEPTH M1Q WAL WEL QDjp trj wu.s WELL MATERIALP <

D TOP CASiNG WELL DmM. "

* WELL STIC-up... wru....... WELCAIO.~....

SAMPLING EQUIPMENT USED . 5. &w.'4,e .OLUME PURGED

FIELD DATA COLLECnON 0 IN SITU VOA LEVEL(PPM) AMBIENT
E(1N BOTTLE SAMPLE LOCATIO

SAMPLE PURGE DATA NEADSPACE ,

o5 a 'X CAAL b - GA G AL

TEMP i-A .6 eC TEMP *c TEMP____ eC TEMP_ _ C

SP. COND 0.1LL.256C Sp CONDD- 019C SP.COND -- 25C SPCOND - *5)25C
PHPH PH4 -PH4

Eh Eb - Eh - Eh -
ANALYSIS

BOTTLE ID LAS ID VOL MATERIAL FILTERED PRES./VOL. REQUESTED

its-, [it,_ A&Xt -016S -NmLt -eaJ

i1 . 'Aa'W7

L~i. ________ ' f /40 AJ7s3lio.'-Ci

/11F4 ,,. 73 IV

-1.2._67

________A. -Sri/g gut) a#el PrM, #i-7w

______ aow7 ~kzo Mo4e I' _____107_00



E.CJORMWN0 PAGE. O..... F -

L GROUNDWATER FIELD SAMPLE DATA RECORD

PROJECT S7rAvAe7 ANGc- WX711 '*o jo JOB NO________

STATION NO LOCATION (-1iA2 10-s DATE - 9- JA7

SKETCH ON BACK EW0D PHOTOGRAPHS IJO ROLL NOIEXPOSURE NO 1-3

FIELD DATA TIM: STV IT 1.L.L 53 OMTMw 7,f
END ........ WEATHER -c±Ilg Cleo) v

3 WATER DEPTH 16f -WWLL . WELL. DEPT ... WELLLL..z.....to...
E3Tom WE" 0" 7.I

WELL STICK-UP 2- WELLCAN 00~..
SAMPLINS EQUIPMENT USED V C:12 hL. VOUM P.v URGEDum

FIELD DATA COLLECTION [3 IN SITU VOA LEVELCPPM) AMBIENT '
EIN BOTTLE SJMPLE LOCATION _______

NEADSPACESAMPLE PURGE DATA

TEMP OC TEMP SC TE-MP________ TEMP __0C

SP COND LIM.P256C SR COND....*Z"C SP COD...Z5SC SP COD_______-C
jmPH P H -PH -

ANALYSIS#93 BOTTLE ID &0LAB I *XVOL MATERIAL FILTERED PRES./VOL. REQUESTED

11_ _ -
_ _6a _ _ _ _

sob)__ Si IItC x/,,/0 00,00.~ '~ -m'lto-rapo

s37,

*D- a~ -e 4A

/O7 /,o o 4'" ________

1*
/ ~4g: ql



E.JRI~Ico PAGE -or

! GROUNDWATER FIELD SAMPLE DATA RECORD

PROJECT. SAN&vr AN' 7"SK " . / JO O 531-o9-6

STATION NOILOCATION f1tA w- I.C5!3 DATE 1 " I" 7.D,,'p -- I-.agA

SKETCH ON BACK N PHOTOGRAPHS 10 ROLL NOIEXPOSURE NO

FIELD DATA TIU: STAT .4L . AIR TEMP eo gF

IjEND 19'QWEW 5JQ;

WAMR EPT. . 4 ELL EL. Tu. H Wm ,W-.,,UmL.
E3 TOP CASIN WELL am.

11"  WELL irW-UASINS 13...."

SAMPLING / PkaeaL U-1 / 5Th VOLUME PRGED4 .z",~2v" - 4,,,/'6r F/.. 77GJ

,6 FIELD DATA COLJ TION 0 IN SITU VOA LEVEL(PPM) AMBIENT

WIN BOTTLE SAMPLE LOCATION I
NEADSPACE. "

SAMPLE PURGE DATA
* .... sa. o 15..3 •A T[M., -- °n*
TEMP L TEMP....L.... TEMP________ C TEMP S=-!C

w. am0 o .7 s'c s. coo 217 L*oftC SE COwo ozpS°c coao ""*@zSsc
PH 6-tPH 66PH -PH

Eh Eh - Eh -- Eh
ANALYSIS

BOTTLE So VOL MATERIAL FILTERED PRES./VOL. REQUESTED

* /v k. Os ws' c

I-s. k0-J WZO A6 AAfCr/A- vC~o

A. I 5 -s _I

I ,& - . _

A, ,. A4 Yzw,.,s /P.A #II," ,

j, #,to mo Aw___ __

at -1 ___vole

mE~asSaE.TSU me0I -m /1"I

ro 4. (46,66s c--o'- J~ We' -, - -. j

eUas avw4w# 0 : Zr 0 A(



GROUNDWATER FIELD SAMPLE DATA RECORD

IPROJECT S7r*ffAer- AN& rASK Alb. /JOB No__________

iSTATION NO /LOCATION en -~ DATE

SKETCH ON BACK E0 0POORAH 3& ROLL NOIEXPOSURE NO .CL....

FIELD DATA TIM: START ..4Li.ZC AM TlEM 79
we W"TwRc

WaTER DETH JLL A7 TOP WIELL WELL Dim~ N- wELL MATRIAL YA

I WELL STICK-IP...tLA.............

SAMPLING E0LAPMEUT USED / ez .T 5 VOLUME PURGED A$

FIELD DATA COLLECTION DSITU VOA LEVEL(PPM) AMBIENT A 4
OTTLE SAMPLE LOCATIO

HEADSPACK is4
SAMPLE PURGE DATA

G AL IA hIIL a-A

TEMP ft_* TEMP C TEMP C- f TEMP-- *

SP comaC .. f....25-C SP COlIC 41f W2c S COWl - *2fC SP COW ...... 250C
PH4 p4PH PH

El -El Eft af Ehi

BOTTLE ID LAD ID VOL MATERIAL FILTERED PRES/VOL REQUESTED

______/-//e Wz0~ _____ - Asr/AP - C4;00

________~~~~~~~ __ _ _ __ _ _$ ffns v.1e

14 7 hs' /t / 3%2F1* Atie-ot
_________ Al'dOr%9

/_//40____ ___ __ -#1 4 0*0Ia -w

kUi~,I~~4ff Fro^v Z--.~. £.0s5 @_ G('.AuPL61 0Z -<Mmnd" IS. YMJI#

9fIrs- &*,WAY ~w, t"'e: ;yS L.-$1.



I

S E C & Co PAGE - or.

GROUNDWATER FIELD SAMPLE DATA RECORD

pROjECT SrfWe" ANG AV 9,5W AVo. ! JOe nO _/39-06

GTATIONNOILOrATIOr DATE q -"

''r. Do. [SW Di Me. inL' CA A

oLTwom "sm WL am, N TE,

ow ns mu. m

SAMPLE PURGE DATA NEAD C -

___AL V _ _AL SALm
* 'T EW --___"_, TEMP_ _ P -, -WO

Sp Ware -P swe = Iac Spcw - o sp a 2
* ps " p04 - plH - p0 -"

ANALYSIS
BOTTLE ID LAS 10 VOL MATERIAL FILTERED PlES./VOL REQUESTED

-.- 1 11C' -.. , -. - e.0. .

_ _ _ _ _ _ _ _ _ ___

leii

_ _ _ _ _ _ _ _ _ illlDa3l lh I ii8i

m ... .. - " ". !': o .



FCJO NoO PAGE O-

GROUNDWATER FIELD SAMPLE DATA RECORD

PROJECT 5rfAv 7" ANG T,X /o / JOB NO_______

STATION NO ILOCATION "T rk - I1 DATE q •- 1 7

SKETCH ON BACK PHOTOilIAPH8 0 NOLL NOIEXPOSUIRE NO N 14-

FIELD DATA TIME: WOrW "L AI.o a "TEMP 7 f

WMR DEPT. NA- TOP WELL WELL Pm. A. WILL MATERIAL
oTOP CASING WELL DIAM.

WELL ITICK-UP ~ .. WEIAUSNGLN&A--

SAMPLING EUPMENT USED N .-- VOLU PURGED

FIEL D WA COLLECTION 1 STU VOA LEVEL(PPM) AMBIENT
SAMPLE LOCATION

SAMPLE PURGE DATA
* 1 GSAL _ _SAL ___ ALGA

TEMP *C TEMP_ _ lC TE[MP C: TEMP -

WP con 05C Sow CONO......Z..I PC UP.COSlI -" *C s UP.o -"-- 25-C
PH -PH -PH PH -

lb Es lb r-- lb--P "-

ANALYSIS
BOTTLE SO LAB I VOL MATERIAL FILTERED PREIS./VOL. REQUESTID

'" .,.-'-'" - _ -44.-- a.t' ,. ,..

I6A I I -h 40,-l qzO A6 V6 - A - ' --T S "

Ir, 406 ... _ha

i~kn~ 46deov r /iJ -~t

uh-lef pefA ww"t- AT.o,]zo-



APPENDIX G

DAMES AND MOORE - BORING AND MONITORING WELL DATA
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AM~RDI~SION GRPH LTTE TYICALC GRVES.RAVELON
'AASMBO SYM rfile

SOILS INECS ___________________________

:a::::: P safm MIXTURES. LITLC 00

SILTY GRAVLS , S*VCL-SMS@

Gc LAY MIXTURES

:. SW CLL.63A33 SA bS. GRAVELLY

sow0 s SAMOS. LITLI 0n No ?IUCS

AMI0 CLEA SAW (~CS 'OiYmAODSNS.CA
qweeg T..a 501o ) .
SOIL POORYC44IMC3 $AI SACL

MSIP T~CCU TW SANDS LITEOt Or 3

No ouera (APO C O TOC A O CAI COSLLN SOL I.StCA OI

tooLASSIFICAToONTimes)

UNIFIEDmo SOI CLASIICA IO S STYEM

FIRE ~ ~ ~ ~ ~ ~ ~ ~ ~ FGR SLS 0/IMRA LvR LWthiA-i

II



DAMS & MOORE Page I of 3B0RnG Lora

CLIENT: STEWART AIR NATIONAL GUARD BASE BORING NO.: SW- ,
LOCATICN: NEWBUIGH, NY SURFACE ELEV: 4&6.0

DRILLING METHOD: Hollow stem auger

SAMPLING METHOD: Split spoon DATE STARTED: 9/12/85
DATE FINISHED: 9/16/85

SAMPLE BLOWS/T SAPLE DEPTH SOIL
NO. TYPE IN FT. GRAPH MATERIAL DESCRIPTION

T--- 4r "---" Brown moist slit and fine to medium sand,T li~ttle Ndiu . ggavel. _
N SM gi mndo rownisn-gay, silt, dry,

_ __some grne dravelng coarse Sand,
ML lit coarse to medium gravel

Gray dry silt, litle fine to medium
Sgrave, 1itle sand

-- -- 3- Ss ---- Hnu-ppu

-7-
boulder drilled at 8.9'

-- 88 grades to soe sand, little fine to
co rse gravel

-nu-ppm

cobble at 15.0'

I. I

5--- -- '- T '---

FIGURE A-2A
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DAM &OORE Page 2 of 3

(IEN'T: STEWART AIR NATIONAL GUARD BASE BORING NO.: SW-1
LOCATION: NEWBURGH, NY

SAMPLE BLCWS/FT SAMPLE DEPTH SOIL
NO. TYPE IN FT. GRAPH MATERIAL DESCRIPTION

boulder at 23.0'

- 8 Z5 rades to little sand-- 75- u-Oppn

--78-M

7 -M ---- 3 Hnu-<lppm

- 007-"-b Hnu-<ippm

-- Brown with iron stainin?, fissile,
weatheredshal dry to moist wet zone

- . from 43'lI to '2., some ailt

FIGURE A-28

~~~~~~~~~~~~.............." -. . ...... .. ........ ..~. ...... .. ,- ..... , .. . . . ........ .... .... ..

!-
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DAIESa MOORE Page 3 of 3
BCING LOG

I CLIENT: STEWART AIR NATIONAL GUARD BASE BORING NO.: SW-I
LOCATION: NEWBURGH, NY

SAMPLE BLCWS/FT SAMPLE DEPTH SOIL
NO. TYPE IN r. GRAPH MATERIAL DESCRIPTION

__----10- -W--
E

-4 AT
42 H

RE
44 D

-F -1007 5" 4.b R grades to gray, dry with iron
_ _ _0 staining

-1W CK

Bedrock, poon refusal, no sample~Hn u=ppm

Boins/j nated at a depth of 50.3 feet

NOTE: Hnu readings are field detections of organic vapors given off by soil

samples; measured with an Hnu photoionization meter set to a 9.8 span.

I
!

FIGURE A-2C



DAMES A MOORE Page 1 of 3
BORNG LOG

CLIENT: STEWART AIR NATIONAL GUARD BASE BORING NO.: SW-LOCATION: NEWBURGH, NY SURFACE ELEV. 433.5 '

DRILLING METHOD: Hollow stem auger

SAMPLING METHOD: Split spoon DATE STARTED:. 9/18/85

DATE FINISHED: 9/19/85

SAMPLE s/ SAMPLE DEPTH SO
NO. TYPE IN FT. GRAPH MATERIAL DESCRIPTION

-T' T Brown, mottleddry to most, tine sand
___gand silt, li tle fine gravel

-- SP

- -- '--

lo i SS "- SM Brown, dry fine sand, little fine tomediu g ravelHnu-u

Brown, mois 1  fine sand, little medium to
coarse sano and fine gravel, trace silt

Hnu=Bppm

SP

"--- grades to dry, less gravel

1T Gray, moist, silt little fine to medium
- gravel, i ttle fine sand

- '14 Hnu-0ppm

- S 17

I , 3

FIGURE A-3A
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DAMES & MOORE Page 2 of 3
BORING LOG

CIENT: STEWART AIR NATIONAL GUARD BASE BORING NO.: SW-2
LOCATION. NEWBURGH, NY

SAMPLE BLOWS/FT SAMPLE DEPTH SOIL
NO. TYPE IN FT. GRAPH MATERIAL DESCRIPTION

5 UW 5 23 grades to dry to slightly moist,
little fine to medium sand, little
ine to coarse gravel

-L 
Hnu l 0ppm

--T- 7T-- no $oii sample; cuttings are gray
silt

3"2

7 TUi071" 3 3 Brow-gray with iron stains, weathered,
_sl ,t me tamorp osed shale

jb nu- ppm

JU CK

a I7.1 7" -39- 4N Hnu-8ppm

FIGURE A-38

p . . " ' . . " " . " . -



DAMES MOORE Page 3of 3nCR11 LO

CLIENT: STEWART AIR NATIONAL GUARD BASE BORING NO.: SW-2
LOCATION: NEWBURGH, NY

SAMPLE BLCWS/FT SAMPLE DEPTH SOIL
NO. TYPE IN FT. GRAPH MATERIAL DESCRIPTION

411-

41

1070" SS 5Spoon bounces; bedrock

4 E

-"T- R
Q1 C

_____tte at a depth of 50.0 feet

NOTE: Hnu readings are field detections of organic vapors given off by soil
samples; measured with an Hnu photoionOzation meter set to a 9.8 span.

FIGURE A-3C



DAS & MOORE Page 1 of 3

CLIENT: STEWART AIR NATIONAL GUARD BASE BORING NO.: SW-3

LOCATION: NEWBURGH, NY SJRFACE UrEV. 432.6'

DRILLING METHOD: Hollow stem auger

I SAMPLING METHOD: Split sploon DATE STARTED: 9/24/85
DATE FINISHED: 9/26/85

.MPLE BLS .s/7 SME DEPTH SOIL
N.E IN FT. GRAPH MATERIAL DESCRIPTION

- - 4 " - -gay-D-rownl dry to rlightly m9st, mottled
_ nesan, se f ne to medlin gravel,

1 Hnu- ppm

boulder at 3.0'
--

-- 3 SS grades to mottled, tan-light brown,
moist

Hnu-fppm

SM boulder at 8.0'

S7T --- I-nu-pp

boulder at 12.0'

1- -- --

*_ _Tan,to light brown, moist fine sand, some
*--fine to coarse gravel, trace silt'---T?'-Hnu-pm

-" SS - V r - Yellow-tan, dry to slightly moist, fine

i FIGURE A-4A

.. .. . - .--;... ,. ,. . .- ., ' - .:' , 7 - .] , . - , ,
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I

Vm pKOR Page 2 of 3

%IENT: START AIR NATIONAL GUARD BASE BORING NO.: SW-3
LOATIN: TzBUFGB, NY

SAMPLE BLOfS/FT SAMPLE DEPTH SOIL
NO. TYPE IN FT. GRAPH MATERIAL DESCRIPTION

- 2.. - __ __

sana and silt, little tine to medi
gra es to brown,. ry no q~avel

-_-____re to r gr1 ell
_ _ Gr, , tl, t ,,,. ,: o,, ne to

i j 1,rav l, some Ine san3Z- nu-1ppm

------ 50 G". 15 w b
-2-1

cobble at 30.0'
- 5"731'-wS 3- grades to dry, little fine to coarse

-- -7F7721 3.8 35 gades o no gravel

- 1112 - -m grades to light gray silt and gravel

II FIGURE A-48

i *.t.,- . l,



DRMES MOORE Page 3 of 3BORING LOG

CLIENT: STEWART AIR NATIONAL GUARD BASE BORING NO.: S-3
LOCATION: NEWBURGH, NY

SAMPLE BLCS/FT SAMPLE DEPTH SOIL
NO. TYPE IN FT. GRAPH MATERIAL DESCRIPTION

-'----- 4e... . nu-uppa
- -T- ML

-- _Weathered rock

4 -'-Hnu-gppm

drilled easy from 44 1/2 to 45 feet
" --- 7 ' - W Shale bedock

._ _ lsnu- ppm
" -"7-

Borin terminated at a depth of 49.5 feet
on 9/26/85

NOTE: Hnu readings are field detections of organic vapors given off by soil
samples; meadured with an Hnu photoionozation meter set to a 9.8 span.

FIGURE A-4C



4' PROTECTIVE STEEL CASING
WITH LOCKING CAP

0 
IAv~p. *yy/ GRO UND S URFPACE

CEMENT/BENTONI TE GROUT

10

2" SCHEDULE 4.0
PVC RISER

E" 20

BENTONITE SEAL

SAND PACK #2 0-ROK

2"D 10 0010" SLOTTED
SCHEDULE 4.0 PVC SCREEN

50 SUMP WITH END CAP

WELL SCHEMATIC
SW-i

FIGURE A-5



4" PROTECTIVE STEEL CASING
WITH LOCKING CAP

0 'T~" ,l ~W~IA.~AWGROUND S UR FACE

CEMENT/BENTONI TE GROUT

10
2" STAINLESS STEEL RISER

S20

SENTONITE SEAL

30
SAND PACK 02 0-ROK

2" ID 0.010" SLOTTED
STAINLESS STEEL SCREEN

40

SUMP WITH END CAP

WELL SCHEMATIC
SW- 2

FIGURE A-6



*" PROTECTIvE STEEL CASING

0 V.%t.urvwGROUND SURFACE

CEMENT/BENTONITE GROUT

10

21' STAINLESS STEEL RISER

20

ha30

BENTONITE SEAL

SAND PACK 02 0-ROK

40 ________2" ID 0.010" SLOTTED
STAINLESS STEEL SCREEN

SUMP WITH END CAP

50 J4-6m

WELL SCHEMATIC
SW-3

FGURR A-?
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01

693.62 20
N245 7 4 3 -E210

N 54 71441.81
56894.4.85

EL. 1.12.07
SURVEY MONUMENT USED FOR
HORIZONTAL & VERTICAL CONTROL

FROM PLAN.
'STEWART INT AIRPORT
NEWBURGH NEW YORK
A.N.G. & USk~CR INSTALLATION
PROJECT NO. 1.31 64(8) SITE
PLAN PREPARATION PROJECT
SCOPE. TRANSPLAN ENGINEERING
CONSULTINcO ENGINEERS SHT.2
DATED 2/24/86"

STEWART A.

.ITB AND 3MWI
WELL INDENT. GROUND ELEV.- TOP RI5

JTB 104 435.54 A-437.62 B=~

3mW 101 437.83 440.00
JTB 101 437.64 A-439.50 B=,'

JTE 103 432.54 A=434.56 B=j

.ITB 100 433.93 A-436.06 B-,

3TB 102 427.62 A-430.27 B=

JTB 105 392.69 A-394.23 B=

- M1W 107 364.14 367.21
0JTB 107 364.79 A-367.15 B-

a ~Chcfl inkFene .MW108 373.28 370.;
m77 108 372.28 A-370.10 B-

JIM9 109 377.02 374.32
.m7 109 371.72 Aw374.01 B-

M77 106 386.97 A-389.78

m li 361.34 hAM



ONUMENT USED FOR
1L & VERTICAL CONTROL

PLAN,
RT INT. AIRPORT

URGH NEW YORK
& JSkCR INSTALLATION
CT NO. 43164(B) SITE
PREPARATION PROJECT

TRANSPLAN ENGINEERING
'ITNG ENGINEERS SHT.2

2/24/86"

STEWART A.FB.

JTB AND MW E.KV DATA
WELL INDENT. GROUND ELEV. TOP RISER ..E. TOP CASING ELEV.

JiB 104 435.54 A-437.62 B-437.69 C-437.69 437.95

J3W 101 437.83 440.00 440.21
JTB 101 437.64 A-439.50 B=439.65 440.15

.11 103 432.54 A-434.56 B-434.71 435.48

JIB 100 433.93 A-436.06 B-436.29 436.60

JTB 102 427.62 A-430.27 B-430.37 C-430.27 430.36

iB 105 392.69 A=394.23 B-394.43 C-394.57 394.57

JMW 107 364.14 367.21 367.43
JTB 107 364.79 A-367.15 B-367.22 367.99

JM 108 373.28 370.73 370.85
JiB 108 372.28 A-370.10 B-370.21 370.25

JIM 109 377.02 374.32 374.45
m 109 371.72 A,374.01 -374.02 374.01

inl 106 386.97 A-3". 78 389.95
5-MAM ?n 389.88

1wL-  *1. AIm l pvc M33.81 364.22
IJ,,303. 

6
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JB 100 433.93 A-436.O6 B-436

JTB 102 427.62 A430.27 B-430

"TB 105 392.69 A394.23 B-394

-O tt J 107 364.14 367.21

nrB 107 364.79 A-367.15 B-367

JlW 108 373.28 370.73

iTB 108 372.28 A-370.10 B-370

JMW 109 377.02 374.32

JTB 109 371.72 A-374.01 B=374

TB 106 386.97 A-389.78

B-THREADED PIP

T O 110 361.34 AwTHREADED PVC
B=363.98

LEGEND:
JTB 110

4 * JTB 107 TEST BORINC

S MW 107 MONITORING

HYDRANT

S., POLE

* CATCH BASIN

- FENCE

o MANHOLE

HORIZONTAL 95EY
POINT



.7TB 100 433.93 A-436.06 B-436.29

.7Th 102 427.62 A-m430.27 B-430.37 C-430.27 430.36

.7TB 105 392.69 A-394.23 b-394.43 C-394.57 394.57

7mW 107 364.14 367.21 367.43
.7Th 107 364.79 A-367.15 B-367.22 367.99

.7MW 108 373.28 370.73 370.85
3mB 103 372.28 A-370.10 1-370.21 370.25

3mW 109 377.02 374.32 374.45
inT 109 371.72 A-374.01 B-374.02 374.01

.7Th 106 386.97 A-389.78 389.95
B-THREADED PIPE 389.88

JTB 110 361.34 A-THREADED PVC 353.88 364.22
B-363.98

LEGEND:
JTB 110

*JTB 107 TEST BORING

4MW 107 MONITORING WELL

HYDRANT

'0.. POLE

* CATCH SA SI N

FENCE

0 MAN14OLE

HINOTAL S9RVEY

POW~
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MW 108

JTB 109

- -----------
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JTB 110



LEGEND:
JTB 110

* JTB 107 TEST BORING

* MW 107 MONITORING WELL

tl HYDRANT

POLE

* CATCH BA SI N

FENCE

o MANHOLE
~ 2410 HORIZONTAL SI.RVEY

PINT

TSTEWART INTERNATIONAL AIRPORT
NCONE WBURGH , NEW YORK

SITE CONDITIJONS PLAN


